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Executive summary

The Ministry of Industry hereby submits for pubtiscussion and comments this report
which includes a proposal for a plan to issue esteki licenses for exploration and
production of oil and gas in the northern parthed Dreki area on the Jan Mayen Ridge,
along with a strategic environmental assessmetiiteoproposed plan.

This report, with the proposed plan for oil exptara in the Dreki area and the strategic
environmental assessment, will be presented tge¢heral public and other stakeholders,
with a request for their comments. The deadline si@bmitting comments is 23 May
2007. The deadline for comments has been exteidis July 2007.

Preparation of the proposed plan and the environnt&report

The proposal for this plan and the environmentgore were prepared in close
consultation and cooperation with eight ministreexl 12 government agencies on the
basis of two resolutions passed by the Icelandige@oment in 2005 and 2006. The
results of that work, which is presented in thigomt, includes a review of the existing
legal frame and health, safety and environmentles, as well as an evaluation of
potential hydrocarbon resources in the Dreki aneahe basis of current knowledge.
Furthermore, an assessment on the geology, biataclanate in the Dreki area, and a
strategic environmental assessment of the plan preqgared in accordance with the Act
on the strategic environmental assessment of planassessment has also been made of
what important information is lacking, along withroposed remedies. The main
conclusions from this work can be found in thisapin addition, references are made
to supplementary materials for further information.

Strategic environmental assessment of plans andiemmental impact assessment of
operations

The report evaluates the effect of the plan oretheronment in accordance with Act No.
105/2006 on strategic environmental assessmernian$ pvhich transposes the European
Union’s Strategic Environmental Assessment (SEA)kElive into Icelandic law. It is
important to keep in mind that the strategic enumnental assessment of a plan is not
intended to be as exhaustive as the environmentphdt assessment required for
individual projects involving prospecting, explacat and production of oil if the plan is
approved. Both exploration and production drillerg, for example, operations requiring
environmental impact assessment in accordanceAgittiNo. 106/2000 on environmental
impact assessment which transposes the Europeaan’®nEnvironmental Impact
Assessment (EIA) Directive into Icelandic law.

The proposed plan

According to the proposal, the plan entails grangmclusive licenses for exploration and
production of oil and gas in the northern part loé Dreki area, which covers about
42,700 km2. An international agreement betweerahmtland Norway on the continental
shelf between Iceland and Jan Mayen applies to qfatthie area, and this part covers
12,720 km?2 or almost 30% of the area.

Three alternatives are presented in the report:
1. To offer exclusive exploration and production lisea throughout the northern
part of the Dreki area in accordance with the psepigplan.
2. To limit the proposed licensing area to the moespective areas.
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3. Not to issue any exclusive exploration and produrcticenses in the area, either
temporarily or for the indefinite future.

Demarcation of the area covered by the plan

The northern part of the Dreki area refers to aeaacarea in the Icelandic exclusive
economic zone which is lying east of 11.5° W andmof 67° N and is demarcated to
the east and north by Iceland’s 200-mile exclusie@nomic zone.

Exploration of the area'’s geology and evaluation pbssible oil and gas resources

The report discusses the geology of the Dreki areh presents the first evaluation of
hydrocarbon resources in the area on the basieabgical data. The current research
done on hydrocarbon resources in the area entiphysical measurements (including
seismic surveys) carried out under the auspiceghef Icelandic and Norwegian
governments as well as seismic data acquired byatety owned oil exploration
companies, and the results look promising regartiiegpossibility that a economically
recoverable quantity of oil and gas may be fouretdhHowever, further exploration,
including exploratory drilling, is required to vBriwhether oil will be found in the area.

Construction related to prospecting, exploration @gproduction of oil and gas
Prospecting, exploration and production of oil agds entail various kinds of
construction and effects.

The prospecting phasgoes not require direct construction in the areatémporarily
results in increased ship traffic in a relativelgmote and unfrequented area. The
prospecting phase mostly involves ship traffic,wikessels sailing predetermined routes
doing seismic surveys (i.e., transmitting sound egato the bottom and measuring their
reflection), in addition to limited sampling frore surface layers of the ocean floor. The
measures can last for several months during thensumbut they are geographically
confined and temporary.

The exploration phasentails operations and construction in the praspgcarea in
addition to continuing measurements falling unttergrospecting phase. The exploration
phase specifically involves exploratory drillinghieh is a complicated operation under
the circumstances prevailing in the area. Theindgills done either from special drilling
ships or drilling platforms floating in the sea.té&f the exploratory drilling is finished,
diverse testing of the well. Possible pollutionnfresuch operations must therefore be
assumed from the outset, in addition to the opamatieffects on the environment. If
exploratory drilling is promising, it may be advagéous to set up production equipment
and necessary support facilities.

Productionof oil or gas from sedimentary layers lying atraaj depth is a technically
difficult and complicated industrial activity thatan have diverse effects on the
surrounding environment. Drilling, pipes, the hangllof oil and/or gas, activities aboard
a production unit, living quarters for employees ather habitation, logistics, pollutants
coming up with oil or used in the production praes handling of waste and transport
of oil from the production area are all sourcespofiution and other environmentally
damaging effects that must be kept in mind from beginning. The drilling of
production wells is not much different from thelltig of exploratory wells, which has
already been discussed. Undersea construction,agutife laying of pipelines and build-
up of various structures like pumping stations, &akrect impact on the ocean floor and
the living conditions of benthic species in thesare
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There are various factors of uncertainty regardihig plan. For example, there is
uncertainty about how much interest oil compani@gehin prospecting for oil and gas in
the area, and whether a recoverable quantity cdradl gas will be found in the area. No
precise determination has been made of what methollisoe used for drilling or
production, if any, in the area, but this plan pdeg for strict antipollution requirements
to counteract pollution of the environment; in dudfi, there will be strict requirements
regarding safety since the conditions in the arealdficult. In addition, many questions
will not be answered until evaluation is made @& @nvironmental impact of individual
operations in the area, such as the environmemiahét assessment of particular wells.
However, there do not appear to be any technolbls#ations to producing oil and gas
in the area if such resources should be found tiRFoven and cost effective technologies
are presently available and may be further improbefore developments offshore
Iceland will be realised

Scenarios of the possible progress of prospect@gloration and production

Because of uncertainty regarding the possible pssyof prospecting, exploration and
production of oil and gas in the northern part bé tDreki area, the oil and gas
exploration and production consultancy group Saé@éx prepared a report for the
Ministry of Industry, part of which presented fagenarios on the possible development
of exploration and production in the area. One agerassumed that no oil or gas was
found in the area, but in three instances the asBomwas that varying quantities of oil
were found, and in one of the instances it was atsumed that a sufficient quantity of
gas was found to justify piping it to land and ding up a production plant to compress
and ship the gas.

Sagex estimated the cost of prospecting and exmlaréo be 15-26 billion Icelandic
krona (ISK), based on the various scenarios reggrittie number of exploratory wells. If
oil or gas were found in the area, the initialisatcost of producing oil and gas and the
preparations involved for doing so could range fi@K 200 billion to ISK 580 billion,
based on various scenarios on the total quantityl@nd gas in the area; in addition, the
annual operating costs of production could be & rdnge of ISK 6-17 billioh.These
amounts are based on the price level for 2005, theitinitialisation cost has greatly
increased since then. Exploitation of both oil agak appears possible and to be
commercially attractive, indicating a strong in¢eatto explore the Jan Mayen Ridge.
The limit size for possible economic exploitatidnam oil field is in the region of 10-20
million standard mof oil.

Legal framework

Accompanying the plan is an evaluation of the |egal administrative framework in the
areas involved in the activities of prospectingplexation and production of oil and gas.
Clearly, some amendments to laws and regulatiamseguired if the decision is made to
grant exclusive licenses for exploration and praéidnc Many instances involve simple
amendments, for example, to ensure that the scbperent law covers the planned
activities.

Relation of the plan to domestic policy formulatiand international agreements

The main government plans related to the oil exgtion plan are a policy on sustainable
development and a strategy on the ocean, and thexmloration plan is in accordance
with the policy formulation set out there.

! The meaning of the terhillion in the English translation of this reporti®usands of millions.
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Iceland has ratified a number of international agrents which address either directly or
indirectly the environmental impact of prospectingxploration and production of
petroleum substances. The main agreements areSRAR Convention on protection of
the Northeast Atlantic, MARPOL 73/78, a protocollated to the International
Convention for the Prevention of Pollution from @iand the European Economic Area
(EEA) Agreement. The main provisions of the OSPA&ntion were incorporated
into Icelandic law through Act No. 7/1998 on hygeand antipollution measures and
Act No. 33/2004 on marine and coastal antipollutoeasures. The provisions of the
MARPOL Protocol and its annexes form the basis of No. 33/2004 on marine and
coastal antipollution measures, as well as reguatithat have been set under the
authority of the act. Furthermore, on the basithefEEA Agreement, EU directives and
regulations that are intended to reduce the enwieortal impact of oil operations, e.g.
through regulations and standards for operatingpeoies, have been transposed into
Icelandic law.

Taxes and fees

When making decisions about fees and the colleatiotaxes, it is important, on one
hand, to ensure that an acceptable dividend fromoperations will accrue to the

Icelandic State and, on the other, that the contbawdection of taxes on oil operations
in Iceland do not exceed what is common in Icelandighbouring countries, to ensure
that the tax environment in Iceland will be fullpropetitive vis-a-vis neighbouring

countries.

A special working group under the leadership ofMhmistry of Finance was established
to consider taxes and fees related to oil operationiceland's neighbouring countries,
and this work is still in progress. One of the l@ggissue that has to be decided before
licenses are granted for exploration and productiboil and gas is whether to levy a
special tax on the profit of such operations indnd, as has been done in some other
countries; in addition, consideration must als@iven to whether production fees should
be collected and if the Icelandic State should fzd of licenses.

Economic impact

The discovery of economically recoverable quantityoil and gas on the Jan Mayen
Ridge could have a strong economic impact on theahcic economy. Domestic
production could rise considerably at the peak mérations and production in the oil
sector. The revenues of the State Treasury carxjirected to increase substantially. In
this regard it is possible that a specific resousewould be levied on the sector, in
addition to the general 18% corporate tax. Reverfues this taxation could be
channelled into a special oil fund. The governnseaxpenditures related to the oil sector
will probably be a small fraction of the revenugpexcted to flow into the State Treasury
from direct taxes. The external balance of theomadi economy, i.e., the balance of trade
and the balance of payments vis-a-vis other casticould fluctuate, which would be
manifested in an increased deficit and indebteddassg the period of build-up of the
oil sector. However, a turnaround can be expectdtis area when full oil production is
reached. Internal balance could be disturbed byeased inflationary pressure and
possible ripple effects through a stronger exchaaggeof the Icelandic krona. Offsetting
such effects entails the use of traditional moretand budgetary instruments; in
addition, the establishment of a special oil fura, mentioned above, could be
considered.



Security and work safety

It is important that the companies obtaining lient engage in oil exploration or begin
oil production and related activities on Icelanadentinental shelf manage their
environmental matters and issues regarding worktyah conformity with the best
practices. In this regard, all tasks are importashigther they involve prospecting, testing
wells, experimental production if oil or gas is foly setting up production plants if oil or
gas resources prove to be in economically recolem@mantity, production, storage and
transport of oil or gas, or decommissioning andcamlg in a production area when
production is finished. Provisions shall be made dosuring the safety and health of
employees through efficient management of worktga#dfairs. This, in short, entails
preparation of risk assessments for tasks, sysieipaparation of preventive measures,
preparation of a safety and health plan, and tekad#l be active internal monitoring at
companies engaged in oil exploration and productinrthis way, their experience and
knowledge shall be utilised as much as possible Atministration of Occupational
Safety and Health shall follow up on whether theapanies fulfil their obligations in this
regard.

Response to illness and accidents

Despite the Jan Mayen area being in the Coast Gusedrch and rescue area, a license
holder is obligated to ensure employees' safetprbyiding them with medical services
and a means of transport to hospital in the evéniness or accident. A license holder
must also see to it that there is rescue equipimehe area. Because of this, exploration
and production companies have entered into seardhrescue (SAR) agreements with
third parties.

Response to pollution

Today the Coast Guard operates two Coast Guards ghgt have no antipollution
equipment. A new Coast Guard ship is expected 092a8nd a tender offer provides for
its being equipped with antipollution equipment dadks to take on polluted sea water.
The Coast Guard's current surveillance airplanes da# have technical equipment to
detect pollution, but such equipment will be in ewnsurveillance airplane that was
tendered in 2006.

The Environment and Food Agency is responsiblerésponding to acute pollution
within Iceland's pollution control zone (and exeWes economic zone). Regarding
responses, the agency works closely with the Ideta@oast Guard and Iceland Maritime
Administration, in addition to various kinds of cmitants, for example, the Marine
Research Institute. The Environment and Food Agdray also taken part in diverse
intergovernmental collaborations regarding readirsesl response to acute pollution.

Responses to pollution accidents can be divideal timtee categories, according to the
scope of the pollution. If a relatively small anengrcated mishap is involved, it can be
assumed that employees will take care of it, ifeneasures are deemed necessary at all.
If the incident proves to be larger than is possitd control with the manpower and
equipment at the location, response parties withe€mut from the land. Because of the
location, such assistance can come from two domstion one hand, from Iceland, but it
is also possible that calling for assistance fromrvidy would be more suitable,
especially in instances where a pollution accidestbpe proves to be great, requiring a
lot of equipment and expertise. Iceland is a menobercollaboration of European states



on readiness and response to acute pollution adsidand the Environment and Food
Agency can request equipment and expert assistanceeded.

Climate and condition of the sea

The average temperature in the northern part obtie&i area is below 10°C year-round,
but the period January through March is usuallydesi (average temperature -2°C to
0°C). The month of August is usually warmest (agereemperature 7°C to 8°C). There
is frequent precipitation, especially in the falhda winter. The average annual
precipitation is near 700 mm, which is less thaRaykjavik. The distribution throughout
the year is similar to the closest coastal arealanfMayen and in Iceland's East Fjords.
Precipitation, in the form of rain, sleet and sna\quite heavy in the winter low pressure
systems. If the temperature is close to freezimg show can form icing on the windward
side of structures. Observations from weatheratatin Iceland and Jan Mayen indicate
that fog is the most common impairment to visipilih the northern part of the Dreki
area, and it is most frequent in the summer. Pitatign, especially snow, can cause poor
visibility in the winter. From December to Marchetaverage wind speed is about 10 m/s
and about 6 m/s in the summer.

Sea temperature in the Dreki area is about 0°C@odliring the winter, but up to 7°C in
late summer. Most of the time the sea surface testyoe is higher than air temperature,
because of the advection of cool air from the norths difference in temperature
between the air and the sea is, however, negliginteng the summer.

It seems that the wave height in the Dreki arggerserally significantly lower than in the

area south and west of Iceland or at the west cddsbrway. In the Dreki area the wave
height reached once in 100 years is about 12 mewhe corresponding wave height off

the west coast of Norway is 14 to 16 m. The meahehighest wave height reached in

the Dreki Area once a year, as well as the wavélhegached in 98% of cases, is around
5-6 m.

Little pack ice has drifted into the area in recdatades although the pack-ice period
1965 to 1971 is an exception. The southwest cahtire area has nevertheless been free
of ice during this time. Icing creates temporarplpems during the winter, but its
frequency varies greatly from year to year, anddased frequency is related to the
periods characterised as pack-ice years. Incrgaséability of heavy icing is associated
with spindrift in sharp northerly winds. The maireather related difficulties for oll
production in the northern part of the Dreki area @nsidered to be the risk of icing in
the winter and lack of good visibility (more likelg the summer). There are proposals
for further meteorological observations in the area

Biota

No islands or skerries rise out of the sea in thekDarea, and the biota in the northern
part of the area is therefore primarily in the egdaut birds also go through looking for
food or passing over on their way to other are@sni@ercial fisheries are related solely
to fish stocks, especially pelagic species.

Large changes have occurred in the biota of tharo@ea between Iceland and Jan
Mayen in recent decades. The changes are assodiatiedthe shifting equilibrium
between cold currents to the north and the flowthaf Atlantic sea north of Iceland
around the West Fjords. These changes have therréiected in changes occurring, for
example, in the distribution and migration pattefrherring in the 1960s and changes in
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the migration pattern of capelin in recent yearBer€ is little information about the
hydrography and currents in the Dreki area. Thapgcwe have of the system of currents
in the area and its surroundings builds on indizdervations of the specific gravity
distribution and sea surface elevation. On therdthed, direct current measurements are
lacking.

The biomass of zooplankton is greater near the iDasda than in most places around
Iceland. The area is an important feeding ground doganisms nourished by
zooplankton, like pelagic fish, especially herriagd probably capelin, but it is also
important for whales.

There are several samples of benthic species iDtéki area that show great variability
in the type of bottom and benthic communities. €hare many sensitive benthic species
in the north seas that are confined to specifitufes on the sea bottom. Any disturbance
of the bottom can have a serious effect on theisgecommunities. It is therefore
necessary to map the area likely to be disturbedus® of operations, especially with
respect to sensitive or rare habitats and species.

There is no information available about the deniefish in the area. Part of the
explanation can be that the area is not near aawkrishing area and is rather deep. On
the other hand, there is a possibility that delahistocks of deep-sea fish are there. Such
stocks have been found under similar conditionghfcontinental shelf south and west
of Iceland.

The whale counts that have been done do not detssible changes in the distribution
of whales caused by activities in so small an aethat of the oil exploration area. For
this purpose much tighter search lines and moguést counts would be required. It is
most efficient to make such counts from an airpléne ships and other surveillance trips
in the area could also be utilised. During suagbstrskin samples could also be collected
for genetic analysis to cast light on the whaleclstb types, which is important in
evaluating the potential impact on stocks.

The number and distribution of seals in the Drekaadepends primarily on the presence
of pack ice there, but the edge of the pack iae@ent decades has been at a considerable
distance to the west of the Dreki area.

The Dreki area is probably traversed by dozenspeties of sea birds over the entire
year. It can also be assumed that each speciessireat variability in distribution and
number depending on the season, how long they renmaithe area, the feeding
conditions, and where suitable food is each tinepedding on the ice conditions, etc.
Based on the available knowledge, it can be assuhedhe most common species in
the contemplated oil area are fulmar, black-leggédtiwake, Brinnich's guillemot,
common guillemot, puffin, razorbill and little auKhese species are among the most
common ones in the North Atlantic.

Impact on fisheries

Insofar as known, no attempts at fisheries of dealdish stocks have been made in the
northern part of the Dreki area, and knowledgéésdfore scarce regarding demersal fish
in these areas. Pelagic fish generally frequemtsieh larger area than demersal fish, and
their migrations vary from year to year. Capelirs Im@t been caught in the northern part
of the Dreki area over the last several years.i@rother hand, herring from the Atlanto-
Scandic herring stock in the area has generally baaght every third or fourth year on
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average, according to the experience obtained 4i884. The greatest quantity caught in
the area was in 1998, nearly 4800 tons, versustds@0 tons in 1996.

Impact on maritime and air transport and other actties

Oil exploration activities in the Dreki area shouldt affect maritime transport, as the
main sailing routes for transport ships or tankerthe North American continent from

the area north of Norway lie both to the south aacth of Iceland, and these two routes
pass, for the most part, on each side of the norghart of the Dreki area. Oil exploration
activities in the Dreki area should not affect liigroutes, and no other activities are
known in this area that could be affected by prospg, exploration and production of

oil.

Strategic environmental assessment of the propgsied

In parallel with preparation of the plan, a stradegnvironmental assessment of the plan
has been carried out in accordance with Act No/2@® on strategic environmental
assessment of plans. The possible environmentdtefbf prospecting, exploration and
production of oil and gas in the northern parthaf Dreki area were evaluated along with
the risk of accidents, and the monitoring requirgldiould the plan be approved. It is
important to keep in mind that a strategic envirental assessment of a plan is never as
exhaustive as an environmental impact assessmeitheofenvironmental effects of
construction that may be required because of pdati@spects of these activities. Those
aspects, e.g., exploratory and production drilliawgg subject to licensing and call for an
exhaustive assessment of their environmental impactccordance with Act No.
106/2000 on environmental impact assessment.

The processes of prospecting, exploration and gqiregrarations for the production of oil
and gas from the ocean floor are long and compleesevery single aspect impacts the
environment. If the results of exploration are pwsi and economically recoverable
guantity of oil or gas is found in the ocean atha, adds to the scope. Oil production is a
polluting activity that has an impact on the enmirent, especially if accidents occur,
and oil streams out into the ocean. On an intevnatiscale such activities are in fact
well monitored and international agreements aneérdir international collaborations aim
at minimising the environmental impact and reducpailution of the ocean, air and
biota. Here, the process of preparation, consttncnd operations are divided into four
distinct phased?rospecting, exploration, production and decomroisisig.

The conditions in the Dreki area are special in ynarays, and knowledge about
environmental factors in the area is limited. It tieerefore necessary to execute
preparatory explorations carefully and ensure #maipollution measures, readiness and
organisation of responses are based on these @tanoes. The most modern technology
must be applied, and the safety of employees aedethvironment must be kept
especially in mind. Under the auspices of the OSRKXHRvention on protection of the
Northeast Atlantic, numerous resolutions, direciand instructions have been approved
on prospecting, exploration and production of aidagas from the ocean floor, and
considerable work with the same aims has likeweenbdone under the auspices of the
Arctic Council, including guidelines and policy foulation on ways and criteria.

The prospecting phase accompanied by little, if any, construction; thetivities are
rather based on measurements with the assistanseigrhic surveys, in addition to
demarcated sampling from the top layers of sea Dlked.main environmental impact is
noise from an air gun used during the measurem&asearch has shown that whales
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avoid the noise and alter their diving pattern dodistance from the source of up to 20
km. Since this involves a limited and demarcatetivig, no special measures are
deemed necessary because of this.

The exploration phasentails direct operations on the ocean floor seqaoratory wells
are drilled, either from a drilling ship or fromilling platforms floating in the sea. After
the drilling is finished, diverse experiments andting follow, especially if the drilling
produces results. The timing of the drilling mustkept in mind since the biota of the
area flourishes greatly at the height of summer.til@nother hand, the risk of drilling
accidents increases in the winter. The substanses in connection with drilling,
exploration and production are monitored

Production The drilling of production wells is not much difeat from drilling
exploratory wells. On the other hand, oil productiavolves extensive operations and
build-up that must be thoroughly considered befoeeng initiated. Subsea operations
have direct impact on the ocean floor and the ¢jweonditions of benthic species in the
area. The release of substances from productiogridedtes the quality of the ocean
space. The installation and operation of productemuipment entails considerable
emission of gases into the atmosphere, for exanipdeause of power generation,
burning of excess gas, testing of wells, leaks ahdering organic gases, traffic from
supply ships and other logistics.

At this stage, it is not known whether special gmns must be made in the area beyond
the relevant general provisions of internationaleagients and Icelandic law. The main
risk regarding the environmental impact of prosjpegctexploration and production of oil
in the Dreki area is related to possible accideets,, if a blow-out occurs; accidents
occur in storage of the oil or an oil tanker is dged so that a sizeable acute pollution
incident happens in the area although such acadertextremely rare.

Decommissioningf production equipment is an inseparable pathefproduction, and it
must therefore be kept in mind when organising baidding up the operations. There
could be quite a bit of environmental impact frdme decommissioning: disturbance of
the ocean floor, noise, pollution from producti@mains and from the machinery used
during the operations.

Conclusion of the strategic environmental assessménhe plan.The environmental
impact of prospecting, exploration and productidnotd and gas increases with each
phase. It is completely uncertain how possibleniseeholders will plan their operations,
and while this information is not available, théseno basis for a detailed discussion of
environmental impact until during the process ofiemmental impact assessment and
licensing. Each phase goes through a licensing egeocaimed at minimising
environmental impact, for example, by making reguents on antipollution measures,
limiting the use of hazardous substances, workgsses and active internal monitoring.
Oil production is a polluting activity, but damagieffects can be limited with purposeful
internal monitoring, strict requirements in opargtiicenses, monitoring of the activities
and surveillance of the environment. An Arctic myis involved where taking special
precautions is necessary, taking into accountnatenal agreements applying to such
regions, and it is therefore necessary that artipoh measures, readiness and
organisation of responses be based on these citances. The most modern technology
must be applied, and the safety of employees aacetivironment must especially be
kept in mind.
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The main risk regarding the environmental impactpobspecting, exploration and
production of oil in the Dreki area is related tospible accidents, e.g., if a blow-out
occurs, accidents occur in storage of the oil ooidtanker is damaged so that a sizeable
pollution incident happens in the area, althougthaccidents are extremely rare.

Conclusions and proposals

After having considered the information available environmental factors in the area
and the possible effects on the environment oftgrgdicenses by definition, description

and evaluation of the probable substantial enviremiad impact of implementing the

plan, it is recommended that this plan, along whith environmental report, be approved
by the Government, and on the basis of the plaat, piheparation be started for the
granting of exclusive licenses for exploration gmaduction of oil and gas in the

northern part of the Dreki area or in the most peasive areas within it.

It is recommended that further demarcation of tteaavhere exclusive licenses will be
offered be carried out in consultation with oil éqation companies and specialists in
this field.

The need for further research on the climate artdrean the Dreki area must be
evaluated on the basis of the presented proposslgell as whether the Government
should organise the research, or whether that atiotig shall be put on companies
granted exclusive licenses for exploration and petidn of oil and gas in the area.

If it is decided to begin the licensing processaotordance with the above-specified
proposals, the next step will be further preparatand at least one or two years of work
can be assumed to lie ahead before it will be plsssd grant exclusive licenses for
exploration and production of oil and gas in thetimern part of the Dreki area.
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1. Introduction

In the spring of 2005, the Icelandic Governmentrapgd a proposal of the Minister of
Industry to begin preparation for the possible trgnof exclusive licenses for the
prospecting, exploration and production of oil aya$ in the northern part of the Dreki
ared on the Jan Mayen Ridge, more precisely north 6N6&ee Figure 2.1).

The conclusions of prospecting expeditions in trereas indicate that oil and gas can be
found in the above-mentioned area, cf. more detallscussion in Section 7, but further
research and exploration is however required tafyehis. There are no apparent
technological hindrances to producing oil and gaghe area if such resources should be
found. Proven and cost effective technologies aesgntly available and may be further
improved before developments offshore Iceland belrealised.

This report presents a proposed plan on the pesgitainting of exclusive licenses for
exploration and production of oil and gas in thetimern part of the Dreki area; the
Ministry of Industry is responsible for the planhé goal is for the plan to contain the
information necessary to enable taking a decisibaut whether to begin granting
licenses for the prospecting, exploration and petida of oil and gas in the northern part
of the Dreki area and initiate the licensing praces

In parallel with preparation of the plan, a strategnvironmental assessment has been
done in accordance with Act No. 105/2006 on stiategnvironmental assessments,
which provides that the one organising a plan sfedl to such an evaluation being done,
and a strategic environmental assessment shalidpamed explaining the plan's impact
on the environment. Particular aspects of projestsh as deep drilling, production,
transport and storage of oil and gas are also edvéy the provisions of Act No.
106/2000 on the evaluation of the environmental d@otpassessment of construction
projects. A strategic environmental assessmentaordance with Act No. 105/2006 is
presented in this report, see specifically SecBorwhere the goals of the strategic
environmental assessment are set out, Section i8hwleals with biota, and Section 11
where an evaluation of the possible environmerffaces is presented, along with the
conclusions in Section 12.

In accordance with the Act on the strategic envirental assessment of plans, the
National Planning Agency has been consulted dupgreparation of the report. The
report, with a proposed plan for oil explorationtlie Dreki area, along with the strategic
environmental assessment, will be presented tatetdy required parties for opinions;
in addition, it will be presented to the generablpuand other local stakeholders in
Iceland. The area covered by the plan is on thedeny of ocean areas under the control
of other states, and the plan and strategic envieortal assessment will therefore also be
presented to the relevant states in accordance tiwéhprovisions of the Act on the
strategic environmental assessment of plans, wkiels enacted to introduce into
Icelandic law European Union Directive, No. 2001ER2 on the Assessment of the

% The Dreki area refers to the ocean area in tHarldi exclusive economic zone that is demarcaiete
west by 11°30" W longitude and to the east by fa#&200-mile limit. The name derives from the valt
national guardian spirit on Iceland's coat of arme$erring to the lie of the area east of Icelaand is
adopted, among other things, so as not to haveemwtify the area with place names in another state'
jurisdiction. The name was first used publicly in @pening speech by the Minister of Industry at the
Icelandic Energy Congress in 2006.
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Effects of Certain Plans and Programmes on the remwvient The above-specified
stakeholders will be given an opportunity to préséneir comments regarding
environmental effects of the plan before it is amed; in processing the plan, the
strategic environmental assessment and the commezr@ived on the proposed plan and
strategic environmental assessment, as well as enmmsnmeceived from other states on
the impact there, will be taken into consideration.

At the conclusion of the above-specified consuwtatand presentation, the final plan
along with the strategic environmental assessméhbe presented to the Government,
which, after receiving a proposal from the Ministérindustry, will decide on the next
step in the matter. If there is to be licensingtHer operations falling under the Act on
the environmental impact assessment of project$ bal subjected to independent
environmental impact evaluations.

1.1. Working methods, gathering of data and other geparation

The start of the work presented here, as has beationed, can be traced to 2005 when
the Government approved a proposal from the Minigié Industry on starting
preparation for granting exclusive licenses forlesgtion and production of oil and other
hydrocarbors in Icelandic territory. To follow up on that deicis, the Government
approved in March 2006 the establishment of a spétigh Level Committee on OiIl
Exploration Affairs to supervise the project andw@e its progress. The Committee is
chaired by the General Secretary of the Ministryrafustry and other Members of the
Committee are the General Secretaries of the Nynist Finance, Ministry of Social
Affairs, Ministry of Justice, Ministry for the Emdnment, Ministry of Transport,
Ministry of Foreign Affairs and Ministry of Fishes$, as the project involves tasks that
fall under these eight ministries. The Director &eh of the National Energy Authority
of Iceland is also a member of the High Level Cotteei

To assist the High Level Committee with its worlerta are three working groups of
experts from the relevant ministries and agenamreeuthem.

Working group 1, chaired by Gudjén Axel Gudjonsstead of the Energy Department
in the Ministry of Industry, supervises the cooation of the three working groups'
efforts. Among the group's other tasks is the dismn and re-examination of the
Hydrocarbons Act and other acts related to theeptpjformulation of licensing terms,
administration in the field of oil exploration amd production, basic premises of oll
exploration and presentation of the arrangemenilaxploration. Other members of the
group are Hreinn Hrafnkelsson and Larus Olafssomfthe Ministry of Industry, Anna
Sigridur Arnardéttir from the Ministry of Justicéjanna Sigriour Gunnsteinsdottir,
Ministry of Social Affairs, Ingvi Mar Palsson, Mitry of Finance, Svanhvit Axelsdéttir,
Ministry of Transport, Arndis Steinporsdéttir, Métiy of Fisheries, Kristin Linda

3 Directive 2001/42/EC on the assessment of thetsfief certain plans and programmes on the
environment.

* Act No. 13/2001 on prospecting, exploration anadpiction of hydrocarbons was passed by the Icetandi
Parliament in 2001. The act covers prospectingloeafion and production of hydrocarbons and trartspo
of them through a pipe system outside net-layirgagiin Iceland's jurisdiction, exclusive econonmioe
and continental shelf. According to the act, hydrbons means crude oil, natural gas or other kaids
hydrocarbons created by nature in soil layers kéntee ocean floor that can be utilized in gasemus
liquid form.
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Arnadottir, Ministry for the Environment, Tomas Heidar, Ministry of Foreign Affairs
and Kristinn Einarsson from the National Energy tfartty of Iceland.

Working Group 2, which is headed by Ingvi Mar Paissfrom the Ministry of Finance,
deals with taxes, fees and financial terms in Besnas well as economic and labour
issues. Other members of the group are Benedilkdsdal Ministry of Finance, Hreinn
Hrafnkelsson, Ministry of Industry and Gissur Pésam, Director General of the
Directorate of Labour.

Working Group 3, headed by Kristin Linda Arnaddttirom the Ministry for the
Environment, deals with the arrangement of envirental, work safety and hygiene
issues, gathering of basic information on the ratenvironment of the Jan Mayen area
(including geology, climate, pack ice, sea tempegmtwave height and ocean currents,
birdlife, the marine biota and fish stocks), enmireental protection and antipollution
measures, as well as the impact of oil exploraéind oil production on other activities.
Other members of the group are Hreinn Hrafnkelssdinjstry of Industry, Olafur S.
Astporsson, The Icelandic Marine Research Instititaa Sigridur Arnardottir, Ministry
of Justice, Ragnar Baldursson, Ministry of Foreffifairs, Dagmar Sigurdardottir, the
Icelandic Coast Guard, Kristinn Einarsson, Natio&aergy Authority, Steinar Pér
Gudlaugsson, Iceland GeoSurvey, Gisli Viggossong tlkcelandic Maritime
Administration, Sigurbjérg Gisladattir, the Enviroent and Food Agency and Eyjolfur
Seemundsson and Sigfus Jon Sigurdsson from the Astraiion of Occupational Safety
and Health. Furthermore, the Icelandic Meteorolalg@ffice and the Icelandic Institute
of Natural History prepared reports for this grauml advice was provided from other
agencies, such as the Icelandic Radiation Protedtistitute and the Icelandic Civil
Aviation Administration.

The Ministry of Industry is in charge of oil expédion issues in Iceland, and this report is
prepared by the High Level Committee on Oil Explimra Affairs and three working
groups operating under the Committee's auspicesHigh Level Committee established
a special editorial committee to coordinate theoréff of the working groups and
supervise preparation of the report, but each wgrkgroup bears professional
responsibility for the work assigned to the grolipe members of the editorial committee
are Hreinn Hrafnkelsson, Kristinn Einarsson ands#mi Linda Arnadottir.

Overview of the working methods for the oil explitwa project is shown in figure 1.1.
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Expert reports

Figure 1.1.Overview of the working methods for the oil exatimn project.

Information was also gathered on the managemertil agxploration in neighbouring
countries, and information-gathering trips wereetako the oil exploration authorities in
the Faroe Islands and Norwdi/should also be mentioned that a consultativerngtee

on continental shelf and oil exploration affairssheafeguarded Icelandic interests
regarding oil exploration and continental shelfuess since it was appointed by the
Minister of Industry in February 1999, and the wbsre is based, among other things,
on the preparatory work of the consultative conemitt

The oil and gas exploration and production consgltagroup Sagex AS prepared a
report on the premises for prospecting, exploratiod production of oil in the northern
part of the Dreki area, possible development amthatos that this report draws on in
many places. In addition, reports were preparedcamomic affairs, taxes and fees, tasks
of the Coast Guard, and environment and hygiengeegtion, and their main conclusions
can be found in Sections 5 and 6 of the report.

The Icelandic Marine Research Institute, Iceland&evey, the Icelandic Institute of

Natural History, Iceland Maritime Administratiorhe Environment and Food Agency
and the Icelandic Meteorological Office have prepareports on the climate and natural
environment in the Dreki area, and a summary df thain conclusions can be found in

Sections 7-11 of this report.

Overview of these expert reports and their auti®ssiown in table 1.1.
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Table 1.1.List of expert reports related to the oil exploost

Name of report Authors

Verkefni Landhelgisgeeslunnar vegna leitar, Ministry of Justice: Anna Sigridur Arnardottir
rannsékna og vinnslu kolvetnis & landgrunni islands

(The Coast Guard's tasks related to oil and gas
exploration and production)

Skattar og gjold vegna oliuleitar i islenskri |[6gg6 | Ministry of Finance: Ingvi Mar Palsson
(Taxes and fees)

Efnahags- og atvinnumal (socio-economic impact)  islig of Finance: Benedikt Valsson,

Sjér, lifriki og fiskistofnar a oliuleitarsveedinitv | The Icelandic Marine Research Institute: Karl
Jan Mayer{Conditions of the sea, biological Gunnarsson, Asta Gudmundsdottir, Astpér
resources and fish stocks in the Jan Mayen area) Gislason, Gisli Vikingsson, Hafsteinn Guo-
finnsson, Hédinn Valdimarsson, Hjalmar Vil-
hjadlmsson, Kristinn Gudmundsson, Kristjan
Kristinsson, Olafur Karvel Palsson, Sigmar Stein
grimsson, Sélveig Olafsdéttir, Sveinn Svein-
bjérnsson and Porvaldur Gunnlaugsson

Yfirlit um jardfreedi Jan Mayen-svaedisins og hugsdoeland GeoSurvey: Bjarni Richter and Steinar poér
legar kolvetnislindifGeology of the Jan Mayen are&udlaugsson
and indications of oil and gas prospects)

Fuglalif a fyrirhugudum oliuleitarsvaedum & Jan | The Icelandic Institute of Natural History: Avar
Mayen hryggnungBirdlife on the Jan Mayen Ridge)Petersen

Preparations for awarding licences for exploration Sagex AS
and production of hydrocarbons: Basic premises
possible development paths and scenarios

Oldufar vid oliuleit & Drekasveedir(Wave heights | |celandic Maritime Administration: Gisli .
and ocean currents) Viggdsson, Ingunn Erna Jénsdéttir and Eysteinn

Mar Sigurdsson

Fyrirkomulag umhverfisverndarmala 4samt peim| The Environment and Food Agency: Kristjan
hluta hollustuverndarmala sem fellur undir verksyidseirsson
Umhverfisstofnuna(Environmental protection)

Greinargerd um vedurfar og hafis & Drekasvaedi yielandic Meteorological Office: Asdis
Jan Mayen-hrygginfClimate and pack ice in the | Audunsdaéttir, Gudmundur Hafsteinsson and
Dreki Area) Trausti Jonsson

The expert reports on specialised areas were fgegsaha special meeting with the three
working groups in February 2007. Following thatpt@ner meeting of the three working
groups with the authors of the reports and the rspercialists was held, where the oil
exploration plan was reviewed along with the substaof the expert reports, and
discussions on the possible environmental effetthe plan. In addition, the editorial
committee held a special meeting with experts fiitbin Marine Research Institute to
review certain factors. The goal of the above-nme@d meetings was to obtain the
discussion of specialists from different sectorspossible environmental effects of the
plan on the basis of information on natural cowditi and the nature and scope of the
activities. The evaluation of the plan's possilffeats, which is set out in Section 11 of
this report, is based on the views of the experts.

1.2. Organisation of the report
The organisation of the report is as follows.

The proposed plan on prospecting, exploration amdiyction of oil and gas in the

northern part of the Dreki area is presented inptdra2, along with four different
scenarios for possible exploration and productionthe area. The timetable for the
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current work and the next steps are also outlingtlis chapter, along with alternatives to
the proposed action.

Chapter 3 provides an overview of the main aspettshe strategic environmental
assessment process. The consultation processdopréparation of this report is also
described in this chapter as well as the publigihggrocess. This chapter has not been
translated into English as the process is in liita e provisions of the European Union
Directive 2001/42/EC on the assessment of the tsffeiccertain plans and programmes
on the environment (the strategic environmentaés®sent Directive), which has been
transposed into Icelandic law.

Chapter 4describes the legal framework for oil and gas kweg together with an
overview of other legislation and controls in raatto the oil and gas industry offshore.
Taxes and fees are also discussed in this chagdewell as the main aspects of the
Agreement between Iceland and Norway on the ComiheShelf in the area between
Iceland and Jan Mayen.

Chapter 5 summarises the possible economical impéadicensing, based on the
exploration and production scenarios presentechapter 2. This chapter has not been
translated into English

Health, safety and environmental issues are disdusschapter 6 along with the relation
of the plan to domestic policy formulation and migional agreements. The chapter also
includes discussions on characteristics of oil eegponse to pollution incidents. This
chapter has not been translated into English.

Chapter 7 describes the geology of the Jan Mayea and indications of oil and gas
resources in the Dreki Area.

Chapter 8 deals with the climate and conditiorhefgea in the Dreki area.

Chapter 9 describes the biological resources imtréhern part of the Dreki Area, with
emphasis on marine biota, fish stocks, whales aaidifb.

Chapter 10 summarises other activities in the Dae&é and its neighbouring area which
have to be considered in relation to prospectinglagation and production of oil and
gas.

In chapter 11 the plan’s possible environmentalaotps assessed, divided according to
the effects at each stage of the four main partsl gfroduction: prospecting, exploration,
production and decommissioning.

Finally, the main conclusions regarding the poss#shvironmental implications of the
proposed plan are summarised in chapter 12, aloitly pvoposals for further data
collection.
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2. Plan for prospecting, exploration and productionof oil in the
northern part of the Dreki area

It is considered possible that oil or gas resousreslocated in the northern part of the
Dreki area on the Jan Mayen Ridge, and the decissrbeen made to present a proposal
for a plan on issuing exclusive licenses for exgtion and production of oil and gas in
that area. The aim of the plan is to promote sémsitilisation of these resources for the
benefit of the nation and in reconciliation witletenvironment and the society.

Another goal is that the plan shall contain infotiora necessary to enable decision-
making on whether license issuing for exploratiow @roduction of oil and gas in the
northern part of the Dreki area should begin. Thaviies that the plan addresses
primarily entail prospecting and exploration witkisnic surveys and drilling with
drilling ships or semi-submersible drilling platfos, testing of wells and experimental
production if oil or gas is found. It also entdite setting up of production facilities if oil
and gas resources prove to be in economically exatle quantity, production, storage
and transport of oil and gas while production isaadageous, and decommissioning and
cleanup of production areas when production is lcolec.

The approach and content of the plan regarding deian of the area and the activities
are described in Sections 2.1 and 2.2. The comeigsif the plan are found in Section
12, which further specifies the premises and caombt that would be set for issuing
licenses for exploration and production of oil ayak in the northern part of the Dreki
area.

A decision to offer exploration and production hees must build on an overview of
present and necessary administration and legaleframa on a relevant summary of the
present knowledge of the natural environment andr@mmental factors that, on one

hand, are causative factors in the developmentaspecting, exploration and production
of oil and gas and, on the other, can possibly thect®d by the exploration and

production. This overview and summary, as well asilastantive treatment of the matter
until a decision is made on the next step, must @ikl the provisions of the Act on the

environmental impact of plans.

There is no requirement to gather all the basiorimation that may be necessary
regarding prospecting, exploration and productibmiband gas in the area, but rather
emphasis is placed on ensuring, insofar as possitdethe government has an overview
of the main factors on the basis of current knogéednd available data, knows what
information is lacking, when this has to be avddaband how it can be gathered
efficiently. It should also be stated that openadion an allocated license area, such as
drilling, production and cleanup when productioffiléshed, are nevertheless subject to a
statutorily required environmental impact assess$meprojects.

2.1. Demarcation of the area covered by the plan
The northern part of the Dreki area is in the nemiimost and easternmost part of the
Icelandic exclusive economic zone, lying north lo¢ 67" parallel N and east of 10°
30'W, up to the 200-mile boundary of Iceland's esisle economic zone to the north and
east, as shown in Figure 2.1.
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The northern part of the Dreki area is about 42,K08. An international agreement
between Iceland and Norway on the continental shetiveen Iceland and Jan Mayen
applies to part of the area, and this part coverg2D km?2 or almost 30% of the area.

-5°

Figure 2.1. The northern part of the Dreki area is the wedbaped section in the middle of the
figure. Within the demarcating line, the area isvered by a fine-meshed reticule (15' x 20'
rectangles). A smaller section is marked off in tloetheast part of the wedge; this is the area
subject to provisions of an agreement made in 18&Wween Iceland and Norway. Interesting
formations regarding prospecting and exploration éd and gas in the sediments in these parts
cover up to 4400 km? (oblong areas indicated byclblines). Part of them (about 800 km?)
stretches into the Norwegian fishery zone aroundMayen, but about 3600 km?2 in the northern
part of the Dreki area are in Iceland’s exclusivameomic zone.

Iceland and Norway carried out joint feasibilitydies on the Jan Mayen Ridge from
1985 to 1992, and, following this, the collectedadaere offered for sale. The data
include 5150 km of seismic surveys, along with salveefractive, magnetic and
gravimetric measurements.

In July 2001 the oil exploration company, InSeibfained a three-year license for oll
prospecting in the northern part of the Dreki amaed took 2800 km of seismic surveys
the same year. The oil exploration company TGS-NORISo obtained a prospecting
license for the southern part of the Dreki area@mdhe continental shelf east of Iceland
for one month in 2002 and obtained about 800 knsei$mic surveys. The data from
these two companies are also for sale.

Interesting formations regarding prospecting anglaing for oil and gas in the
sediments in the northern part of the Dreki areeecaip to 4400 km?, according to a
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report from the oil and gas exploration and producttonsultancy group Sagex AS,
which is based on data from the InSeis expedito2001. These prospects are shown in
Figure 2.1 (oblong areas demarcated with blacks)inPart of them (about 800 km?)
stretch into the Norwegian fishery zone around Niayen® but about 3600 km?2 in the
northern part of the Dreki area are in Icelanddwestive economic zone.

The ocean depth above the formations of interegtemorthern part of the Dreki area is
generally from 1000 to 1500 m (Sagex, 200&).can be assumed that drilling would
have to go as much as 3000-3500 m below the odeantb reach possible oil and gas
resources.

Figure 2.1 shows the northern part of the Drekaatieided into blocks of one fourth of a
degree of latitude (15" from north to south ane ¢mrd of a degree of longitude (20"
from east to west, which is the same size of blakdNorwegians generally use for
license tenders. The surface area of such a blepkriis on the latitude, and the average
size in the northern part of the Dreki area is al830 km?2, which gives 110 possible
blocks for allocation. This size of blocks will frably be the reference basis if licenses
are granted in the area, but the final decisionualtiois has not been taken The main
emphasis will probably be on offering licensesftather exploration in the areas where
finding oil and gas seems to have the highest fmbtya based on findings from previous
exploration, and those areas are demarcated selyamatFigure 2.1. Section 7 of the
report has a more detailed discussion of resouveduation on the basis of current
knowledge.

It can be said that in recent years further sunaythis kind or interest in exclusive
licenses for exploration have been in abeyancereThee three possible explanations:
first, prevailing technology hardly permitted ecamio oil production in the area; second,
there have been sufficient promising oil explonatexeas elsewhere in the world, and,
third, it is expensive to begin operations in theaabecause of its location. As time has
passed, all of these factors have neverthelesggedan favour of oil exploration in the
Dreki area. Thus, experience has been gained frdhmgl for oil at a similar or greater
ocean depth (e.g., in the Gulf of Mexico) and isirailar natural environment and under
similar environmental conditions (e.g., the Bareseg).

In many places, oil production in older areas hassiply reached its peak or has even
begun to decrease, despite the fact that additimoegts have often been incurred on the
utilisation. The available data also indicate timathe northern part of the Dreki area
there are also large prospects in the sedimenriogvabout 3600 km2 within Icelandic
jurisdiction that could potentially collect oil arghs; see Figure 2.1 and more detailed
discussion in Section 7. The greater part of ther@sting area is at a depth of less than
1500 m. For these reasons, the Icelandic governmmerst now be ready to respond
appropriately to increased interest from oil comeann oil and gas exploration within
the Icelandic exclusive economic zohe.

® The Norwegian fishery zone around Jan Mayen isobitieree zones established by Norway, see:
http://www.fisheries.no/management_control/economimes/economic_zone.htm

® The depth of the ocean in approximately one eighthe area (less than 5200 %ris 750-1500 m; in up
to two thirds of the area (about 28,400%ihe depth is 1500-2000 m, but for about one ffféss than
9100 kn?) the depth is 2000-3000 m.

"It is considered probable that oil and gas ressuoould also be found in two other areas off hulan
one hand, in the Gammur Area on the continentdf siiélorth Iceland and, on the other, in the Bé&igr
Area west of Hatton-Rockall, to which several stal®y claim. The northern part of the Dreki area is
regarded as the most promising area for oil praspgander current circumstances.
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2.2. Possible operations and progression
This plan covers possible licensing of prospectegnloration and production of oil and
gas in the northern part of the Dreki area. It @nés the premises that shall apply in the
area regarding the granting of licenses and thditions for construction and operations.
Below is an explanation of what kinds of constroictand operations may be anticipated
in the area if there is such licensing. Regardimgendetailed conditions and premises for
licensing, reference is made to the conclusior&eiction 12 of the report.

The activities that this plan addresses primanitai prospecting and exploration with
seismic surveys and drilling with drilling ships semi-submersible drilling platforms,
along with associated testing of wells and expeniiaeproduction if oil or gas is found.

It also entails the setting up of production fdigh if oil or gas resources prove to be in
economically recoverable quantity, production, ager and transport of oil and gas while
production is advantageous, and decommissioningckaashup of production areas when
production is concluded. As previously mentionedagreement from 1981 with Norway
applies to part of the area; among other thingsatireement discusses the mutual rights
of the states to participate in these activities.

Possible operations regarding prospecting, expmraproduction and decommissioning
are described in subchapters 2.2.1-2.2.6, but thobehapters have not been translated
into English.

2.3. Possible field and production scenarios in thereki Area

Exploration and field developments at the Jan Majgétge will be performed in a
typical frontier area with little or no existingfrastructure for oil and gas production,
limited logistic services and the need to develoggency preparedness systems for the
offshore operations. Because of uncertainty reggrdthe possible progress of
prospecting, exploration and production of oil ayab in the northern part of the Dreki
area, the oil and gas exploration and productiorsgitancy group Sagex AS prepared a
report for the Ministry of Industry, part of whighresented four scenarios on the possible
development of exploration and production in theaarThe four exploration and field
development scenarios are presented in this settion

Oil and gas production profiles in the scenariowehdeen constructed based on
experience data from other petroleum regions andifirad to suit the intent of this
particular study. They do not in any respect regmeany work based on geological and
petrophysical data from the designated study attse Jan Mayen Ridge.

The objective of this scenario-based evaluatido jgresent some examples of typical oil
and gas field development solutions that could peplieable to exploit possible
petroleum resources at the Jan Mayen Ridge, idtestthe economic potential of
developing moderate to small oil fields and to asse possible potential of both oil and
gas developments.

8 More detailed discussion on the four scenariosbeafound in the reporBreparationfor awarding
licences for exploration and production of hydrdeamns. Basic premises, possible development paths an
scenariosThe report was prepared by Sagex AS in 2006.
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For this study the prospective area has been sudbedi into Area 1 and Area 2. Area 1
has been selected to represent an oil region aed 2ra gas and oil region. It is further
considered that Area 1 is the most promising raeggrd fast track development requiring
a stand-alone oil solution only and that Area Deéster suited for development when
some offshore infrastructure is in place and tlggoreis more mature. Therefore, plans
for exploration start with Area 1.

Exploration is envisaged to be phased activities gart in Area 1 and subsequently in
Area 2. Timing of events will be generated by thsults of each exploration well. The
four scenarios are generated from an event of dhgshonly to possible substantial gas
and oil reserves in two development areas.

Scenario 1 — Exploration phase only, no discoveries

Scenario 1 represents an alternative where theomatmn activities result in no
discoveries. The exploration phase will commenceabyguisition of area and infill
seismic and G&G studies with the objective to idgrgrospects for exploration drilling.
It is assumed that a total of 32000 km of seisnmed will be acquired as a basis for
decision on where to position the first exploratiarell. Seismic acquisition and
interpretation may take 1- 2 years.

Drilling of an exploration well may take from 3 édmonths depending on drilling depth,
geology, pressure, weather conditions and a pessibll stem test. Eight exploration
wells will be drilled in two areas (Area 1 and Ar2a

Scenario 1 represents an alternative of no dis@wvand Area 1 and 2 are relinquished
after a series of dry holes. Estimated exploratiost is 230 million USD. It is assumed
that all services for logistics including helicopgt@and supply boats, and supply base are
rented. Assumed personnel requirements for Scefarie 5-10 oil company employees
on the drilling rig and 5-10 employees on the omslsupply base.

Scenario 2 — Small to moderate size oil field devigiment

Scenario 2 represents an alternative where one naedgize oil field is discovered and
where further exploration leads to a discovery wb tadditional smaller oil fields.
Scenario 2 assumes that ten exploration wells ailéeedd in the two areas, with
discoveries and oil developments of Area 1 whils#gA2 is dry.

Scenario 2 illustrates a development of 1-3 smalintoderate size stand alone oil

developments in Area 1 where all direct productginrage and export of oil and gas are
performed offshore. An onshore base including mamemt, technical functions, supply

base and logistics functions, will support the lodie operations.

Estimated exploration costs are 300 million USD.

Estimated development costs are for:

- 3 Oil Fields 3200 million USD and max yearly oging cost 100 million USD
- 2 Oil Fields 2600 million USD and max yearly oging cost 80 million USD
- 1 Oil Field 1900 million USD and max yearly optmg cost 60 million USD

It is assumed that all services for logistics idahg helicopters and supply boats, and
supply base are rented.

Assumed personnel requirements for Scenario 2:
- Oil company; 10-15 employees
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- Supply base and service personnel, 20-30 empdoyee
- Offshore manning 60- 100 operators, maintenandesarvice personnel each rotation

Scenario 3 -0Oil and Gas Field Development

Scenario 3 represents an alternative where twéiebils are discovered in one area and
three moderate size gas fields and one moderateosifield is discovered in another
area.

Scenario 3 assumes that 15 exploration wells aileeddrin the two areas with oil
discoveries and oil developments of Area 1 and g@rilpngas and condensate discoveries
and a gas/condensate development of Area 2. Soefaiilustrates an integrated
development between two areas, a potential forofissobmmon infrastructure between
licensees and the potential for exploitation of gesources at the Jan Mayen Ridge. The
production of oil and gas will include all aspecftaupstream oil and gas production with
offshore and onshore direct production and onskgpport functions.

For Area 1 a phased and integrated developmemtabtil fields (identical to Scenario 2
with two fields) is envisaged with a subsea dewelept and an FPSO as field centre. The
produced gas will initially be injected into theseevoir, but later produced and
transferred for export through a pipeline to thecgssing platform in Area 2.

Area 2 is envisaged to be a phased subsea devealoprtle a floating Semi Submersible
Production Platform as field centre and an FSGsforage and offloading of condensate.
The area consists of several fields that are cdadet the field production centre
through pipelines from individual satellite field amfolds. The subsea wells are
connected to the manifolds by flowlines and contfodach field is maintained by means
of service umbilicals.

Estimated exploration costs are 410 million USD.

Estimated investment costs are million 9200 USDx Mearly operating costs for Area 1

are 80 million USD and 190million USD for Area 2.i$ assumed that all services for
logistics including helicopters and supply boatsd &upply base are rented. Offshore
storage tanker FSO is assumed to be leased.

Assumed personnel requirements for Scenario 3

- Oil Company; 30 -50 employees

- LNG facilities including operators, maintenancadaservice personnel 100-150
employees (not included in the present SEA)

- Offshore manning 120-200 operators, maintenandesarvice personnel each rotation.

The possibility of a gas pipeline from the areahe shore and accompanying onshore
LNG facilities is considered to be rather vague &udinto the future. Therefore, this
feature of scenario 3 is only considered in thecbasonomic calculations, while the
natural, environmental and socio-economic factoesat evaluated in the present SEA.

Scenario 4 - Two Oil Field Developments
Scenario 4 represents an alternative to Scenarmwh8re the gas discoveries are
substituted by two oil discoveries.

Scenario 4 represents an alternative to Scenawitt3oil discoveries in Area 2 rather
than gas. Oil development of Area 1 is identicabbenario 3.
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Scenario 4 illustrates two separate developmentw@foil areas and the disposal of gas
in the oil reservoirs for reservoir pressure suppod gas storage. For Area 1 a phased
and integrated development of two oil fields (idealtto Scenario 2 with two fields) is
envisaged with a subsea development and an FP8€dasentre. The produced gas will
be injected into the reservoir.

Area 2 is envisaged to be a phased subsea devealoprtle a floating Semi Submersible
Production Platform as field centre and an FSGsforage and offloading of oil. The area
consists of two fields that are connected to teklfproduction centre through pipelines
from individual field manifolds. The subsea welle a&connected to the manifolds by

flowlines and control of each field is maintaingdrbeans of service umbilicals.

Estimated exploration costs are 350 million USD.
Estimated investment costs are 5500 million USDraad yearly operating costs for
Area 1 are 80 million USD and 90 million USD forefr 2.

It is assumed that all services for logistics idahg helicopters and supply boats, and
supply base are rented. Offshore storage tankeri&&8sumed to be leased.

Assumed personnel requirements for Scenario 4
- Oil Company; 30 -50 employees
- Offshore manning 120-200 operators, maintenandesarvice personnel each rotation.

Table 2.1 summarises the main aspects of the fwemasios, apart from their possible
economic impact which are discussed in chapter 5.

Table 2.1.Possible field and production scenarios in the lDrArea based on the report from

Sagex 2006.
Scenario Licensing Area 1 Licensing Area 2 Cost*
Scenario 1: 5 exploration wells 3 exploration wells Exploration: 230 million USD

No discoveries

No discoveries

No discoveries

7 exploration wells
3 oil fields: 70 million ni or

3 exploration wells
No discoveries

Exploration: 300 million USD
Development:

_Scenario2: 15 i fields: 50 million ni or 3.200 million USD
Little to moderate A -
size oil fields 1 oil field: 30 million n? _ B
Production: 100 million USD
per year
7 exploration wells 7 exploration wells Exploration: 410 million USD
2 oil fields: 3 gas/condensate fields and Development:
Scenario 3: 1 oil/condensate field: 9.200 million USD
Large gas field and 50 million nt oil 80 million n7 oil and Production:

moderate size oil

5.000 million nf gas,

190.000 million M gas.

270 million USD per year

fields transferred through a pipelingThe gas is transferred through a
to Area 2 360 km long pipeline to a LNG
plant onshore
7 exploration wells 5 exploration wells Exploration: 350 million USD
Scenario 4: 2 o_iI_fieIds: _ 2 oiI/con(Jl_ensate fields: Develop_m_ent:
' 50 million nT oil 90 million n? oil 5.500 million USD.

Moderate size oil
fields in two areas

5.000 million nf gas, which is
injected back into the reserva

35.000 million n gas,
innjected back into the reservg

irProduction:

170 million USD per year

*The cost figures are based on the prices for eatitlm, development and production in 2005.
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2.4. Onshore infrastructure
2.4.1. Onshore service centre
2.4.2. Maritime transport services
2.4.3. Helicopter operations
Chapter 2.4 and its subchapters have not beeraratisnto English.

2.5. Possible impact factors
This part has not been translated into Englishtteiimpact factors are discussed further
in chapter 11.

2.6. Timetable
This section reviews the main stages of the cuipegparation as well as preparation for
the licensing process if a decision is made taaitatit.

It also discusses the planned progress of prosggatixploration and production after a
license has been issued.

2.6.1. Current preparation
The start of the work presented here, as has beationed, can be traced to 2005 when
the Government approved a proposal from the Minigi€ Industry on starting
preparations for granting exclusive licenses foplavation and production of oil and
other hydrocarbons in Icelandic territory.

2.6.2. Preparation for the licensing process
If a decision is made to start the licensing precésther preparation will ensue that can
be estimated to take at least 1-2 years. Tablslb@s a summary of the main tasks that
it can be assumed will have to be done beforengsekclusive licenses for exploration
and production of oil in the Dreki area will be pilde.

Table 2.3.Summary of planned preparatory work for licensiig?-2009

2007-2008

3-6 months Advice from foreign specialists andriested parties on the arrangement of oil explanatio
affairs and licensing

3 months  Presentation to oil companies of plantherissue of licenses, giving the companies an
opportunity to designate areas for which they thioénses should be issued for exploration
and production (nomination round)

1 month Demarcation of areas for which exploratiad production licenses should be offered
2-3 months Advertisement of tenderQOxfficial Journal of the European Unidid5-45 day wait for
publication)

Advertisement of tender in Iceland and abroad
International conference on oil exploration on dae Mayen Ridge (and preparation for the
conference)

3 months  Applications received for at least 90 days

2-3 months Applications evaluated. Negotiationdwaipplicants

2008-2009 Exploration and production licenses issued insrond half of 2008/first half of 2009

2.6.3. Planned progress of prospecting, exploratenmd production
After exploration and production licenses have hiesned, preparation will ensue along
with license holders' exploration. A report prepabgdthe oil and gas exploration and
production consultancy group Sagex AS for the Migisf Industry states that at least 9
years can be expected to pass from the issue frakipn and production licenses to the
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start of production, i.e., assuming that oil in m@mically recoverable quantity is found
in the ared.

Exhaustive prospecting with seismic surveys, tdebetemarcate the most promising
areas, can be expected to start in the summer@8 20 2009. If the findings of those
measurements are considered positive, preparatibesploratory drilling will ensue,
which could possibly begin in 2010 or 2011.

Exploratory drilling can take some time, and if @l found, long and exhaustive
preparation can be expected for, on the one hawduption drilling and, on the other,
the production itself. If oil is found relativelyady in the process, production could
conceivably start in 2017 or 2018, as can be sedmable 2.4. On the other hand, it shall
be reiterated that it is still uncertain whethdramid/or gas is to be found in the area.

Table 2.4 Summary of planned progress of prospecting, exptoraand production 2008-2018

2008-2009 Prospecting with seismic surveys and procesdinigiz
2009 Exploration and preparation of exploration drijin
Exploration drilling starts
Preparation of production drilling and production
2017/2018 Production begins

2.7. Alternatives
The alternatives proposed for the development sbibte oil and gas resources within
the Dreki area have been identified as:

1. To offer licenses throughout the northern part lef Dreki area (42,700 Knin
accordance with the plan.

2. To restrict the size of the licensing area from wtha plan provides for to the 5-10
thousand krhconsidered most promising for finding oil and gas.

3. Not to offer any licenses in the area, either teraply or for the indefinite future.

The possible effects of these three alternatives eatamined later in this report,
specifically in Section 11, which deals with evaioa of the possible effects, and Section
12, which summarises the main conclusions.

2.8 Next steps

After completing the public hearing process, antkrafaking into consideration the
comments received there, a final report will beiggsin the summer 2007. On the basis
of that report, it will be decided whether a licemgsprocess should be started for issuing
exclusive licenses for exploration and productiboibin the Dreki area.

If it is decided that a licensing process shouldnitéated, at least one year of preparation
can be expected before it will be possible to issxmusive licenses for exploration and
production of oil in the northern part of the Drelkea. It will therefore probably not be
possible to issue such exclusive licenses untitmext year at the earliest.

® Sagex AS (2006). Preparations for awarding licerfoe exploration and production of hydrocarbons.
Basic premises, possible development paths anésoen
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Those preparatory efforts must include considenatibtax matters and before licenses
are issued, a decision must be taken on whethlervyoa special tax on the profit of oil
activities, as is done in most of Iceland's neightb states.

On the basis of presented proposals, the needuftmefr research on the climate and
natural environment in the Dreki area must alsoebaluated; as well, it must be
determined whether the government should orgahigeresearch, or whether this task
will be partially or entirely in the hands of thempanies obtaining exclusive licenses for
exploration and production of oil in the area.

If exploration and production in the area come &9 then the operations that could
involve great environmental impact, e.g., explamatand production drilling, must go

through environmental impact assessment and threrefdl for more research into, for

example, the natural environment and biosphere.
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3. About strategic environmental assessments

Summary
The European Union Directive 2001/42/EC on the sssent of the effects of certain
plans and programmes on the environment (the gtcatenvironmental assessment
Directive) has been transposed into Icelandic lega and in this chapter the main
aspects of the Icelandic Act on strategic enviramiade assessments of plans and
programmes are discussed, as well as the differbrt@een strategic environmental
assessments of plans and programmes and enviraalrimeptict assessment.

This chapter has not been translated into Englssktha Icelandic legislation is in line
with the provisions of the European Union DirectR@01/42/EC on the assessment of
the effects of certain plans and programmes oretlv@onment.

The public consultation process
This report was published at the end of March 2843 is now in public consultation.

The deadline for making comments on the report is@ July 2007.All comments will
be published on the homepage of the Ministry otibtd). Comments can be sent by mail
or e-mail to the Ministry of Industry, Arnarhvolip0 Reykjavik.

For further information about the report, contaateidn Hrafnkelsson, Ministry of
Industry, (hreinn.hrafnkelsson@idn.stjr.is) and sinn Einarsson, National Energy
Authority (ke@os.is). The report, along with suppéntary materials, can be found on
the homepage of the Ministry of Industry (www.idaagduneyti.is).
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4. Legal framework and administration

Exploration for oil and gas in Icelandic watersregulated by the Act on prospecting,
exploration and production of hydrocarbons (Hydrboa Act of 2001 as amended in
2007). The Act applies to the Icelandic territosal and exclusive economic zone and
the Icelandic continental shelf. Hydrocarbon acclatmns in this area are owned by the
Icelandic State and a license from the National rggneAuthority (Orkustofnun) is
required for prospecting, exploration and producté hydrocarbons’

Petroleum activities are subject to general Icatamawvs and regulations on taxation,
environmental protection, health and safety. Thep@a@te income tax rate is 18 %.
Iceland is a member of the European Economic Area. European Union directive on
the conditions for granting and using authorisaitor the prospection, exploration and
production of hydrocarbons (Directive 94/22/EC)damther relevant EU legislation,
therefore applies to petroleum activities in Iceliarwaters.

The National Energy Authority is, besides awardipgspecting, exploration and
production licenses, responsible for monitoringrogadrbon prospecting, exploration and
production activities and archiving the data getegtdby such activities. The National
Energy Authority also coordinates the responsecefahdic authorities to requests from
oil companies for information regarding petroleuctiaties.

4.1. Licenses for prospecting, exploration and pradttion of hydrocarbons
The Hydrocarbon Act has provisions for two typediadnses: a prospecting license and
an exploration and production license.

4.1.1. License to prospect

Prospecting licenses are issued on the basis @sRuopted on 18 July 2001. They are
granted for a maximum period of three years atreetiA model prospecting license is

available. According to the Hydrocarbon Aptospectingmeans investigating general

conditions for the formation and conservation otitocarbons, delimiting areas where
such conditions are favourable and searching fodrdgarbon accumulations by

measurements from air, land, sea or the seabey t@aking samples from the seabed top
strata, e.g. with shallow drilling or taking cores.

The Icelandic authorities have an open door pdiicycompanies that are interested in
obtaining nonexclusive licenses for prospecting.

To date two prospecting licenses have been awandedlandic waters based on the new
legal framework. The oil exploration company InSémow Wavefield-InSeis) was
awarded a 3-year prospecting license on the soutben Mayen Ridge from 19 July
2001. TGS-NOPEC was awarded a one-month prospdatamgse from 24 April 2002 in

a partly overlapping region further south on the Jdayen Ridge. Both companies
acquired seismic reflection data under their liesrsnd have put seismic data up for sale.
Several other companies have also shown interegtraspecting on the Icelandic
continental shelf.

10 Unofficial translation of the Hydrocarbon Act che found at the homepage of the Ministry of Industr
http://eng.idnadarraduneyti.is/media/Acrobat/Hydmbont. pdf
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4.1.2. Exploration and production license
Exploration licenses can be granted for a periodpfo 12 years and extended for up to
two years at a time to a maximum total durationl6fyears. Once the holder of an
exploration license has fulfilled conditions spedfin the license, he will have priority
for an extension of the license for productiondprto 30 years.

According to the Hydrocarbon Aatxplorationmeans:

1. Prospecting for hydrocarbons.

2. Evaluation of size, position and production gmies of a hydrocarbon accumulation
by drilling exploration wells and borehole measueats.

Production according to the Hydrocarbon Acheans production of hydrocarbons from a
hydrocarbon accumulation, including drilling of prection wells, pumping or conduction
of hydrocarbons to the surface, pumping down hyahmens and other materials,
treatment and storage of hydrocarbons for transpmatliing of hydrocarbons as well as
constructing, installing, operating and decommisisig an offshore installation meant for
such a production.

Rules for the granting of exploration and produtticences have not yet been adopted
and no such licences have been awarded. Howevedjsesssed earlier, this report
includes a proposal for a plan on offering exclaséxploration and production licenses
in the Dreki Area on the Icelandic part of the Mayen-ridge in the near future. A
decision on whether to grant such licenses willtnliksly be taken in the second half of
2007.

4.1.3. Other licenses and obligations of licenseascording to the Hydrocarbon Act
Article 11 of the Hydrocarbon Act describes theteaih of an exploration and production
license. An exploration and production license Issialte i.a. the duration of the license,
the geographical limits of the exploration or protion area that the license applies to
and the licensee's obligations with regard to thmedgction of hydrocarbons, i.a.
provisions on the location and depth of borehotesproduction and recharge and on
production rates. The license shall also specify libensee's duty of reporting and
notification to the National Energy Authority, incling the duty to deliver samples and
data and how this delivery is to take place, aravigrons for safety and environmental
protection, as appropriate. Furthermore, the lieestsll also state the licensee's purchase
of insurance at a recognized insurance companykeanindemnity or other collateral
that the National Energy Authority considers equal, cover possible liability for
damages caused by activity of the licensee. Findily license shall include provisions
on the disposal of production systems and equiprattite end of the license term, as
well as on the closure of offshore installationsd dmases that have been used for
exploration or production activities.

A provision may be set for the license to be rekeatad within a set period of time,

given that the preconditions for the provisiongha license have changed. The Minister
of Industry may by regulation decide on furthempslations regarding licenses for

exploration and production.
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The National Energy Authority may stipulate thatigdtions according to an exploration

and production license remain after the licenseogeis over, the license returned or
withdrawn. If the licensee does not meet his ollkges according to an exploration and
production license the National Energy Authorityyntlemand that the licensee pay the
cost associated with meeting the obligation, irt pam full.

When exploring for and producing hydrocarbons evagasure of safety shall be taken
and the activity shall be in accordance with goatkrnhational practice for similar
situations. The activity shall not endanger or Bmdeedlessly communication, fisheries
or other activities.

Drilling into strata under the seabed may only heghen the National Energy Authority
has accepted the equipment, drilling plans and imgrarrangements.

The building and installation of an offshore inktabn and the production of
hydrocarbons requires the consent of the Nationardy Authority. If a licensee wants
to commence such an activity he shall presentld éievelopment and production plan
the National Energy Authority for approval.

The National Energy Authority may alter a previquapproved field development and
production plan in order to ensure that the agtiidtsafe and economical or if it is in the
public interest to demand it.

Decommissioning of an offshore installation, in¢hgl cessation of maintenance, is
subject to the consent of the National Energy AnityoA licensee shall present to the
National Energy Authority for approval a plan foeadmmissioning an offshore
installation containing i.a. information on how tdecommissioning will take place. At
the decommissioning of an offshore installatiowiit normally be removed as a whole
or partly. The National Energy Authority can, howevagree to its continued use for
exploration and production of hydrocarbons or oitied of use.

If there is reason to assume that a licensee dotekave the financial ability to pay for
the cost of decommissioning an offshore instalfatite National Energy Authority can at
any time demand of the licensee that he prove Ilhigyato pay or provide necessary
guarantees.

The construction and operation of piping equipnfentthe production or transportation
of hydrocarbons is subject to the permission of Megional Energy Authority. A
permission shall i.a. include conditions on theamigation of the equipment, the use of
the equipment by others and payment for the use.

The construction and operation of piping equipmamtbehalf of another state for the
transportation of hydrocarbons across the Icelapdittinental shelf is subject to the
consent of the National Energy Authority.

Where an accumulation of hydrocarbons extends anéas where two or more parties
have a license to explore and produce the licenseed make an agreement of co-
operation regarding exploration and production fittva accumulation. The agreement of
co-operation is subject to the consent of the MalidEnergy Authority. If the licensees
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do not reach an agreement within a suitable tineeNhational Energy Authority may
decide its contents.

If an accumulation of hydrocarbons extends intotla@ostate’s continental shelf and an
agreement of co-operation regarding exploratioanaf production from the hydrocarbon
accumulation has been reached between that stdt¢hanicelandic state the National
Energy Authority may oblige licensees on the Icdiarcontinental shelf to take part in
the co-operation and set further conditions regardhe participation.

If the National Energy Authority deems it sensitdeexploit two or more accumulations
of hydrocarbons together due to economic consigesthe can, having consulted the
licensee, demand such a co-exploitation.

The National Energy Authority may oblige the liceasto allow other licensees, for
payment, access to equipment and transportatidn smith a co-exploitation in mind. If
the licensees do not reach an agreement about p&yfoe the use the payments shall be
decided by the National Energy Authority.

The National Energy Authority shall consult the Miny of Fisheries and the Ministry
for the Environment before granting a license fpleration and production, permission
or a license for particular activities according #hct.

4.2. Administration related to prospecting, exploation and production of oil and gas

Summary

Several Ministries and government agencies will dssociated with administration
related to prospecting, exploration and productibnil and gas. The relevant Ministries
have evaluated the legal and administrative framkewo the areas involved in the
activities of prospecting, exploration and prodoetof oil and gas and listed the most
relevant acts (see 4.2.1). Clearly, some amendnerésvs and regulations are required
if the decision is made to grant exclusive licensas prospecting, exploration and
production. Many instances involve simple amendsyelior example, to ensure that the
scope of current law covers the planned activities.

Extensive consultation and cooperation betweemdleyant Ministries and agencies will
be necessary if the proposed plan for issuing siesnwill be approved. Therefore a
special consultation and cooperation committee Ishioel established in order to facilitate
consultation and cooperation.

4.2.1. List of legislation related to prospectirgxploration and production of oil and gas
Some amendments to existing legislation are reduir¢he decision is made to grant
exclusive licenses for prospecting, exploration anaduction. Many instances involve
simple amendments, for example, to ensure thastbpe of current legislation covers
the planned activities. Following is a list of tmeost relevant Icelandic laws and
regulations related to prospecting, exploration arodiuction of oil and gas.

34



Ministry of Justice: )
L6g um Landhelgisgeeslu Islands, nr. 52/2006.
L6g um samreemda neydarsimsvorun, nr. 25/1995.

Ministry of Social Affairs :

Log nr. 55/1980, um starfskjor launafélks og skyigggingu lifeyrisréttinda, med sidari breytingum.
L6g nr. 80/1938, stéttarféldég og vinnudeilur, médas breytingum.

L6g nr. 46/1980, um adbunad, hollustuheetti og drgggnnustddum, med sidari breytingum.

Log nr. 47/1993, um frjalsan atvinnu- og busetuaihafdlks innan Evropska efnahagssvaedisins, mdadi s
breytingum.

Loég nr. 54/2001, um starfskjér starfsmanna senfastémabundid & Islandi & vegum erlendra fyrirtaekja
L6g nr. 97/2002, um atvinnuréttindi Utlendinga, nsédari breytingum.

L6g nr. 72/2002, um réttarstodu starfsmanna viéaakipti ad fyrirteekjum.

Log nr. 139/2003, um timabundna radningu starfsmann

L6g nr. 10/2004, um starfsmenn i hlutastérfum.

L6g nr. 139/2005, um starfsmannaleigur.

Loég nr. 88/2003, um Abyrgdasjod launa.

L6g nr. 95/2000, um faedingar- og foreldraorlof.

Log nr. 22/2006, um greidslur til foreldra langveileda alvarlegra fatladra barna.

Ldg nr. 54/2006, um atvinnuleysistryggingar.

L6g nr. 55/2006, um vinnumarkadsadgerair.

Ministry of Finanace:
Log nr. 90/2003, um tekjuskatt.

Ministry of Health:
L6g nr. 44/2002, um geislavarnir.

Ministry of Industry :

- L8g um leit, rannséknir og vinnslu kolvetnis, n8/2001.

- Reglur um veitingu leyfa til leitar ad kolvetni,.r553/2001.
- L6g um Orkustofnun, nr. 87/2003.

- Reglugerd um Orkustofnun, nr. 308/2004.

Ministry of Transport :

I. Maritime

Lég 6/1996 um Siglingastofnun islands.

L6g nr. 47/2003 um eftirlit med skipum.

Reglugerd nr. 786/1998 um radstafanir er studlbaafiu 6ryggi og heilsu starfsmanna um bord i skipum
Reglugerd nr. 179/1985 um havadamork i islenskupusk

Reglugerd nr. 680/2004 um vinnu- og hvildartimaog&ija a farpega- og flutningaskipum.
Reglugerd nr. 440/1980 reglur um vinnuéryggi arfinjaskipum og farpegaskipum.
Reglugerd nr. 429/1995 um Oryggisradstafanir vithuii lokudum rymum.

L6g nr. 46/1980 adbunad, hollustuhaetti og 6ryggnaustéooum.

L6g nr. 41/2003 um vaktstdd siglinga — reglugerd/aw06.

L6g nr. 50/2004 um siglingavernd.

L6g nr. 68/2000 um rannsékn sjdslysa - reglugerd 88/2001.

L6g nr. 31/1996 um kéfun - reglugerd nr. 535/2081 kéfun.

Log nr. 132/1998 um vitamal.

Log nr. 33/2004 um mengunarvarnir,

LAg nr. 146/2000 um meelingu skipa.

Log nr. 115/1985 um skraningu skipa.

II. Aviation :

Loftferdaldg, nr. 60/1998, med sidari breytingum.

Reglugerd 193/2006, um flutningaflug.

Log nr. 35/2004, um rannsékn flugslysa — reglug2006 og reglugerd 53/2006.

Ministry of Fisheries: )
Lég nr. 79/1997, um veidar i fiskveidilandhelgidstis (heimild til ad banna med reglugerdum veiddteknum
svaedum).
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Ministry for the Environment:

L6g nr. 33/2004 um varnir gegn mengun hafs og daaned sidari breytingum.

Reglur nr. 8/1971 um varnir gegn 6hreinkun sjafarséddum oliu.

Reglur nr. 33/1990 um bann vid notkun & grédurtaimdi efnum sem innihalda lifreen efnasambdénd tifisttyltin).
Reglugerd nr. 715/1995 um varnir gegn mengun sji@askipum.

Reglugerd nr. 465/1998 um viobrdgd vid brddamergjéwar sbr. reglugerd nr. 203/1999.

Reglugerd nr. 527/1999 um varnir gegn mengun sjg@gna eitradra efna i fljotandi formi sem flut égeymum
skipa.

Reglugerd nr. 619/2000 um bann vid notkun & efnem mnihalda kvikasilfurssambdnd, arsenefnasamiogridraen

efnasamboénd tins (tribatyltin), sbr. 878/2002.

Reglugerd nr
Reglugerd nr
Reglugerd nr
Reglugerd nr
Reglugerd nr

. 792/2004 um mottdku & drgangi frausii.

. 800/2004 um umskipun oliu & rimsjo.

. 801/2004 um varnir gegn sorpmengaiskipum.

. 824/2005 um takmdrkun & notkun skgélgrodurhindrandi efna og/eda banadar & skip.
. 1078/2005 um tryggingar skipa og'stani & landi vegna bradmengunar.

L6g nr. 7/1998 um hollustuhaetti og mengunarvarrédrsidari breytingum.

Reglugerd nr
137/1999

Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.
Reglugerd nr.

. 533/1993, um keeli og varmadeelukeef soneydandi kaelimidlum sbr. breytingar nr. 38@71og
160/2007 um varnir gegn heettu algsgan af voldum haettulegra efna

323/1998 um innflutning, notkun oggfin PCB, PCT og umhverfisskadlegra stadgengilseéiaa.
785/1999 um starfsleyfi fyrir atvinekstur sem getur haft i for med sér mengun.

786/1999 um mengunarvarnaeftirlit, sh 850/2000, nr. 49/2001.

787/1999 um loftgaedi.

798/1999 um fraveitur og skolp.

799/1999 um medhondlun seyru.

802/1999 um losunarmork, umhverfignady geedamarkamid fyrir losun a kadmium i yfirboeds.
805/1999 um drgang.

806/1999 um spilliefni, sbr. nr. Z&@2.

809/1999 um oliutrgang.

810/1999 um skra yfir spilliefni agnan Urgang.

184/2002 um skré yfir spilliefni agnan Grgang, sbr. nr. 428/2003.

851/2002 um greent bokhald.

941/2002 um hollustuhzetti, sbr. Ad/B005.

224/2005 um gildistoku EES-gerda umsjan og eftirlit med flutningi Grgangs innan, dij

fra Evrépubandalaginu.

Reglugerd nr
(EMAS).

. 990/2005 um frjalsa pétttoku fyrirji@etg stofnana i umhverfisstjérnunarkerfi bandalegs

Loég nr. 14/1979, um heimild fyrir rikisstjornind 86 stadfesta fyrir islands hénd prja alpjédasamgaium

varnir gegn
strandrikja til

mengun sjavar af véldum oliu (um &abyejdenda og Utgerda oliuflutningaskipa, rétt
ihlutunar og um stofnun alpjodagadm baetur vegna mengunartjéons af véldum oliu sem

flutt er i farmténkum skipa).
Lég nr. 106/2000, um mat & umhverfisahrifum.

Reglugerd nr

. 1123/2005, um mat a umhverfisahrifum.

L6g nr. 105/2006, um mat & umhverfisdhrifum aaetlana
Skipulags- og byggingarlég, nr. 73/1997, med sibeeytingum.

Skipulagsreg

lugerd, nr. 400/1998.

Log nr. 52/1988, um eiturefni og heettuleg efni re&ari breytingum.
L6g nr. 75/2000, um brunavarnir
Lég nr. 55/2003, um medhondlun drgangs

Ministry of Foreign Affairs :

Jan Mayen-samkomulagid um hid afmarkada landgriaedswmilli islands og Jan Mayen.
Landgrunnsmal Islands a alpjédavettvangi.
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4.3. Taxes and fees

Summary
When making decisions about fees and the colleatiotaxes, it is important, on one
hand, to ensure that an acceptable dividend fromoperations will accrue to the
Icelandic State and, on the other, that the contbawdlection of taxes on oil operations
in Iceland do not exceed what is common in Icelandlghbouring countries, to ensure
that the tax environment in Iceland will be fullpraopetitive vis-a-vis neighbouring
countries.

A special working group under the leadership ofMieistry of Finance was established
to consider taxes and fees related to oil operstioniceland’'s neighbouring countries,
and this work is still in progress. The biggestiessso take a stand on before licenses are
granted for exploration and production of oil arab gs whether to levy a special tax on
the profit of such operations in Iceland, as hasnbéone in some other countries; in
addition, consideration must also be given to wéegroduction fees should be collected
or if the Icelandic State should take part of Ieesn

4.4. The Jan Mayen Agreement on the Continental Sken the area between Iceland
and Jan Mayen

Summary
The northern part of the Dreki area covers abou702 km2 (see figure 2.1). An
international agreement between Iceland and Norarayhe continental shelf between
Iceland and Jan Mayen applies to part of the aapd, this part covers 12,720 kmz2 or
almost 30% of the area.

Within this area, Norway is entitled to participatgh a share of 25 percent in petroleum
activities and Iceland has the same right in apprately 32.750 km? area on the
Norwegian side. The Governments of Norway and haklhave jointly surveyed the

agreement area and put seismic data packages saléor

Unofficial English translation of the Agreement céomund at the homepage of the
Ministry of Industry™

1 See: http://eng.idnadarraduneyti.is/media/Acrdlaat/ Mayen_Agreement.pdf
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5. Economical impact

Summary

The discovery of economically recoverable quantityoil and gas on the Jan Mayen
Ridge could have a strong economic impact on tredahciic economy. Domestic
production could rise considerably at the peak mdrations and production in the oil
sector. The revenues of the State Treasury caxpected to increase substantially (see
table 5.5). In this regard it is possible that acsjic resource tax would be levied on the
sector, in addition to the general 18% corporate Reevenues from this taxation could be
channelled into a special oil fund.

The government's expenditures related to the otbsevill probably be a small fraction
of the revenues expected to flow into the StateJuey from direct taxes.

The external balance of the national economy,the.palance of trade and the balance of
payments vis-a-vis other countries, could fluctuatbich would be manifested in an
increased deficit and indebtedness during the @edb build-up of the oil sector.
However, a turnaround can be expected in this waresn full oil production is reached.
Internal balance could be disturbed by increas#dtionary pressure and possible ripple
effects through a stronger exchange rate of thiaride kréna. Offsetting such effects
entails the use of traditional monetary and budgeiastruments; in addition, the
establishment of a special oil fund, as mentiorteaa, could be considered.

As discussed earlier, the oil and gas exploratimh @oduction consultancy group Sagex
AS prepared a report for the Ministry of Industwhich included four scenarios on the
possible development of exploration and produditiotie Dreki are%

Table 5.1 summarises the main aspects of the fqulomtion and production scenarios
from the Sagex report (see chapter 2.3 for furtlescription of the scenarios).

Table 5.1.Summary of the four exploration and productiomse®s (2005 price level).

Scenarios

1 2 3 4
oil Million m* 0 70 130 140
Gas Billion m* 0 0 195 0
Income Billion ISK 0 960 3600 1900
Prospecting and exploration Billion ISK 15 19 26 22
Development Billion ISK 0 202 580 347
Yearly operating costs Billion ISK 0 6 17 11
Personnel requirements No. of jobs 20 260 750 450
Net present value *) Billion ISK -8 79 164 176
Internal rate of return **) 0 28% 26% 33%

*) 12% discount rate.
**) Discount rate at which investment has zero net present value.

Source: SAGEX (2006) and calculations from the Ministry of Finance.

12 sagex (2006), Preparatidor awarding licences for exploration and productaf hydrocarbons. Basic
premises, possible development paths and scenarios.
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According to Sagex AS, exploitation of both oil agds appears possible and to be
commercially attractive, indicating a strong in¢eatto explore the Jan Mayen Ridge.
The limit size for possible economic exploitatidnam oil field is in the region of 10-20
million standard mof oil.

Basic assumptions:
All costs and revenues are given in real 2005 teaantsdoes not account for tax and
government take.
Oil Price: 35 USD for barrel of oil.
Gas Price:NOK 1,00 for standard fnnet of LNG transport.
Discount Rate:12% in real terms
Discount rates vary between oil companies. The @iB¥#ount rate is considered to be
within the range presently used by the oil and igdsistry. However, the discount
rate is basically a company specific or governmsepecific choice. From a
government perspective a discount rate of 7- 8%dce applicable considering that
the risk adjustment is of considerably less sigaifice to the society at large
compared to an oil company.

Development cost:

The total development cost for scenario 2 is eggth202 billion Icelandic krona (ISK),
580 billion ISK for scenario 3 and 347 billion 1SKr scenario 4 (see table 5.1). Figure
5.1 shows an estimation of the development costely for the four scenarios.

Figure 5.1.Development costs, in billions ISK.
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Income:

The total income for scenario 2 is estimated 9dbohi ISK, 3600 billion ISK for
scenario 3 and 1900 billion ISK for scenario 4 (salele 5.1). Figure 5.2 shows an
estimation of the distribution of the income foe tfour scenarios.

Figure 5.2 Estimated oil and gas income, in billions ISK.
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Tax revenues:

One of the biggest issues that have to be deciééoreb exploration and production
licenses are granted is whether to levy a speaiabh the profit of such operations in
Iceland, as has been done in some other countries.

Table 5.5 shows the estimated total aggregateeaenues over the production period,
based on different tax levels.

Table 5.5.Total aggregate tax revenues over the productieniog. Billions ISK.

ax percentage
18% 20% 30% 50%
Scenario 2 — one oil field 16 27 36 46
Scenario 2 — three oil fields 96 160 213 266
Scenario 3 395 658 877 1.097
Scenario 4 153 256 341 426
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6. Health, safety and environmental issues

Summary

It is important that the companies obtaining lient engage in oil exploration or begin
oil production and related activities on Icelanadentinental shelf manage their
environmental matters and issues regarding worktygah conformity with the best
practices. In this regard, all tasks are importahigther they involve prospecting, testing
wells, experimental production if oil or gas is foly setting up production plants if oil or
gas resources prove to be in economically recolem@mantity, production, storage and
transport of oil or gas, or decommissioning andamlg in a production area when
production is finished. Provisions shall be made dosuring the safety and health of
employees through efficient management of work tgadéfairs. This, in short, entails
preparation of risk assessments for tasks, sysiemaparation of preventive measures,
preparation of a safety and health plan, and teka#l be active internal monitoring at
companies engaged in oil exploration and productiorthis way, their experience and
knowledge shall be utilised as much as possible Atministration of Occupational
Safety and Health shall follow up on whether theapanies fulfil their obligations in this
regard.

The main government plans related to the oil exgtion plan are a policy on sustainable
development and a strategy on the ocean, and thexmloration plan is in accordance
with the policy formulation set out there.

Iceland has ratified a number of international agrents which address either directly or
indirectly the environmental impact of prospectingxploration and production of
petroleum substances. The main agreements areSRAR Convention on protection of
the Northeast Atlantic, MARPOL 73/78, a protocollated to the International
Convention for the Prevention of Pollution from @hiand the European Economic Area
(EEA) Agreement. The main provisions of the OSPA&ntion were incorporated
into Icelandic law through Act No. 7/1998 on hygeand antipollution measures and
Act No. 33/2004 on marine and coastal antipollutoeasures. The provisions of the
MARPOL Protocol and its annexes form the basis of No. 33/2004 on marine and
coastal antipollution measures, as well as regumatithat have been set under the
authority of the act. Furthermore, on the basithefEEA Agreement, EU directives and
regulations that are intended to reduce the enwiesrtal impact of oil operations, e.g.
through regulations and standards for operatingpeoies, have been transposed into
Icelandic law.

This chapter has not been translated into English.
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7. Geology of the Jan Mayen area and indications @il and gas prospects

The Jan Mayen Ridge is a complex system that reastgthwards from the Jan Mayen
Transform. This ridge system is believed to be mjast continental origin, but shows
transitional and oceanic crust characteristicshat rhargins. The Jan Mayen Ridge is
believed to be a part of the continental shelf cd&nland, but it has, due to a complicated
rifting history of the northeast Atlantic, ended up the middle of the ocean floor
between Norway and Greenland.

The ridge can be divided into two main componethis,main ridge in the north and the
southern ridge complex. The main ridge reaches fiteentransform in the north to the
Jan Mayen trough, which separates the two mairufest The northern main ridge is
well defined, continuous and stands higher thansthehern part. The southern part is
composed of several smaller ridges which becomsstindt to the south and disappear
beneath sediments and lavas closer to Iceland.

7.1. The opening of the North Atlantic and Stratigaphy of the Jan Mayen Ridge

In the beginning of the opening of the northeastAtlantic, in early Eocene, the
continental crust splitted from south to north. Ab&4 million years ago, a spreading
ridge was formed east of the Jan Mayen areag;
Greenland and Norway began to drift ap@rt

and the Jan Mayen area was still attached to Quaternary
the continent of Greenland. This spreadihg Pleistocene 0,1-1,65
ridge is now called the Aegir Ridge. The ri t oo, Pliocene 1,655
continued in this way until about 44 milliof zoic

Period Epoch Million year:

Holocene -0,1

years ago, when a new spreading ridge befan | Tertiary | Miocene >
to form to the west of Aegir Ridge. This rid Oligocene 24-37
gradually protruded northwards. Before that Eocene 37-58
happened, a considerable amount of stretching

Paleocene 58-65

had occurred west of the Jan Mayen Rid
The new spreading ridge split the Jan Mayen Cretaceous 65-146
Ridge away from the continent of Greenla (fzi"oei(fo' Jurassic 144-208
and it is called the Kolbeinsey Ridge tod

Both these spreading ridges were active [a rese 208245
parallel for about 18 million years. Th Permian 245-286
Kolbeinsey Ridge was most active in the Carboniferous 286-360
south to begin with but gradually protrudgd )

Devonian 360-408

northwards but at the same time the activit ézi;'fo
Aegir Ridge diminished gradually from sou Silurian 408-438
to north. That caused the Jan Mayen Ridgq to
rotate counter clockwise. Finally about 26-30
million years ago the activity at Aegir Ridg
ceased and the seafloor-spreading is oflyroterozoic 540-2500
active at Kolbeinsey Ridge. From that tinLe
onward, the Jan Mayen Ridge gradualy
moves away from Greenland.

Ordovician 438-505

Cambrium 505-570

Archean 2500-4600

Before the opening of the northeast Atlantic theaanad gone through extensive rifting
back to Permian times. When the continental cruskdy stretched and subsided, a
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shallow ocean formed where thick sediments accueudild arge continental blocks tilted
and halfgrabens formed where sediments settledeasame time. In middle and upper
Jurassic a claystone was formed with high orgaroatent. This clay formation
(Kimmeridge clay) is the main source rock all arduine northeast Atlantic today. When
the rifting ended in late Jurassic the subsidermimued throughout the Cretaceous
period and more sediments accumulated. In lateaGeeus/beginning of Tertiary the
rifting resumed and ended in the breakup of theigent. Oceanic crust formed in early
Eocene (app. 54 million years ago). Lava flows eridisions covered the sediments on
the eastern slopes of the Jan Mayen Ridge, whithisistage was still attached to the
continent of Greenland. This formed dipping refbestas the oceanic crust thickened. At
45-50 million years ago the lavas no longer mandgetbw over the Jan Mayen Ridge
and the older lavas were covered with sedimentes@sediments are mostly derived
from the old basement rocks of Greenland. At timet rifting started to the west of the
Jan Mayen Ridge and the continental crust begdmeak up. The seafloor-spreading at
Aegir Ridge diminished as the spreading protrudadhmvards on the Kolbeinsey Ridge.
The Jan Mayen Ridge rose above sea-level aboutili@myears ago and was heavily
eroded. Up to 1000 - 1500 metres were eroded awdysattled on both flanks of the
ridge. Finally at about 20 million years ago thdge had subsided again below sea-level.
The sedimentary accumulation was now much slow&alm, deep waters. Until today
the Jan Mayen Ridge has cooled and subsided evérerfuas it drifted out into the
middle of the northeast Atlantic.

7.2. Hydrocarbon potential of the Jan Mayen area

As stated earlier the geological history of the Béayen Ridge is much older than the

opening of the northeast Atlantic. The older sti@téhe ridge are analogous to those of

the continental shelfs of Norway and Greenland. f@th these shelf's hydrocarbon
occurrences have been proven and on the continsh&f of Norway a massive
production of oil and gas is a fact. The followicigteria must though be present so that
any occurrence can be considered a resource.

1. Source rock Organic material must be present, be buried aatuma suitably. The
main source rock around the northeast Atlantic atag formation, formed in middle
and upper Jurassic. Since this source rock israllral the northeast Atlantic, it is
likely that it also occurs at the Jan Mayen Ridbieis also possible that anoxic
conditions formed source rocks in the beginningotene

2. Reservoir rocks (reservoir sandpandstone is mostly the reservoir rocks in all the
area around the northeast Atlantic. In the old@insents it is sandstone from the
Jurassic and late Cretaceous periods. In sedinyentsger than the Cretaceous, it's
expected that sandstones from Eocene and Oligamerné be good reservoir rocks.

3. Cap rock (seal rock)in the area around the northeast Atlantic it sstly claystone
from the Cretaceous and Eocene periods that coverseservoir rocks and seals the
traps.

4. Traps (prospect)There are three types of traps that could becptes
a. Structure traps but they are blocks containing sand layers whiatated and

subsided with the blocks. Clay later seals it off.

b. Stratigraphic trapsare sand lenses or layers with limited distributisuch as
fans, cones and wedges, that transport into théndyasvhile clay is still
accumulating, and seals off the lenses/layers.

c. Domesform when later tectonics form a dome or vaulhdeg the sedimentary
layers, making them convex.
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Figure 7.1 shows the essential elements neededdetroleum system to generate,
migrate and accumulate hydrocarbons in the sul=sirfa

Figure 7.1.Petroleum system illustration, showing the esaértements needed for a petroleum
system to generate, migrate and accumulate hydbarer in the subsurface. Sagex (2056).

Following these criteria there could be three déf¢ hydrocarbon plays regarding the
Jan Mayen area.

Play 1:
- Area Western and eastern slopes of the main ridgeeisas the southern ridge complex.
Source rock Eocene or older source rock.
Reservoir rock Eocene/Oligocene sandstone.
Cap rock Eocene or younger clays.
Traps Stratigraphically isolated traps made of sandstmses, cones and wedges in halfgrabens
around rotated blocks.
Remark It is probable that source rock older than Eodsrever-matured in the western flanks of the
main Jan Mayen Ridge. It is not known if that edgplies to the southern ridge complex.

Play 2.
- Area The whole Jan Mayen Ridge.
Source rock Eocene or older source rock.
Reservoir rocksEocene or older sandstones.
Cap rock Mesozoic clays or younger.
Traps Structure traps in rotated blocks which containdstone. The blocks have rotated and covered
with younger clay layers.
Remark It is probable that this type of trap may leaktst top of the main ridge as well as locally at
the southern ridge complex where the blocks arefficgently buried. The source rocks older than

13 Evaluation of the petroleum potential of the Jaayk¥h Ridge is in an early stage, based on limited
amounts of seismic data and geological analoguttsother better know areas. However, the interficeta

of the seismic data has identified basins withreedit thickness up to 8km and structural highs dapath
acting as hydrocarbon traps. The crucial elemartk as source rock, reservoir rock and seal roakedis

as generation, migration and accumulation of hyaoens, see figure 1, are likely to be present.Saegx
(2006), Preparations for awarding licenses for explorati@md production of hydrocarbons. Basic
premises, possible development paths and scengxids The report can be found at the homepagdkeof
Ministry of Industry in Iceland: http://www.idnadaduneyti.is/frettir/fylgiskjol-med-oliuskyrslu/
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Eocene may be over-matured in the western slopgheofain ridge. It is not known if that also
applies to the southern ridge complex.

Play 3.
Area: Western and eastern slopes of the main ridgeelisas the southern ridge complex.
Source rock Eocene or older source rock.
Reservoir rock Eocene/Oligocene sandstone.
Cap rock Eocene or younger clays.
Traps Sandstones formed in depressions, that duedntkattonic events, fold and become convex.

7.2.1. Indications of oil and gas
A few indications of oil and/or gas have been sieedata from Jan Mayen Ridge. The
main indications are:
Amplitude anomaliesThese are various types of anomalies in seismitioses,
indicating possible hydrocarbons in the sediments.
PockmarksThese features are well known and have been setredJan Mayen
Ridge. They are usually connected to migrationads ip the sediments.
Gas in top sediments and water columirect indications of gas have been found.
Further studies showed that the results were roside enough to prove the
presence of thermogenic hydrocarbons.

7.2.2. Resource estimate
Even though there are indications of hydrocarborike Jan Mayen area, it must be kept
in mind that they are not conclusive. Absolute oute is not to be expected until one or
more drillings have taken place.
Loose estimate indicates that the northern Dre&&grvhich is the area where the Jan
Mayen Ridge enters the Icelandic Exclusive Econofduoe — see figure 7.1) can be
divided into three subareas, regarding resourceats.

1. The main ridge area (both northern ridge and sonthielge complex) where

lavas and intrusions do not limit seismic research.

2. Areas where lavas and intrusions limit seismic aese but odds are that older

sediments are to be found underneath the volcanic.

3. The outer margins (to the east and west) whicbltise to or on oceanic crust.
Area 1 is the most accessible, within the nortHereki-area, for further research. This
area is about 10000 Knin size and covers the southern ridge complex els as the
southernmost part of the main ridge. The oil and gaploration and production
consultancy group Sagex AS has estimated that B6®0 kn? within area 1 could be
possible prospect areas (see figure 7.2).
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Figure7.2. Structure map of the Jan Mayen Ridge. Also indit@re possible prospect areas, according to
Sagex, which covers approximately 440G, kwhere 3600 kfare within the northern Dreki-area. Red,
stippled line is the northern Dreki-area which cov@bout 43000 kfn The black, stippled area is the
contract area between Iceland and Norway, whictecoabout 46000 kin

*This is a summary of a report by Bjarni Richtedadteinar Por Gudlaugsson, from Iceland GeoSurvey.
The full report in Icelandic can be found at themepage of the Ministry of Industry:
http://www.idnadarraduneyti.is/media/Acrobat/Jardfin-Mayen-hryggur_ISOR-2007-004.pdf
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8. Climate and oceanography

This section deals with the climate and oceanograpblthe Jan Mayen area. The section
on climate is based on a summary from a speciadisort by Asdis Audunsdéttir,
Gudmundur Hafsteinsson and Trausti Jonsson fronici#landic Meteorological Office.
The report can be accessed on the home pages Miritsery of Industry™*

8.1. Climate and pack ice
Climate is very important for oil exploration andl production. It affects the cost of the
activities and even restricts them. Special weatioaditions, such as high wind speed,
icing and fog, can cause accidents, damage orrbd&taes. They can also be important
when pollution shall be prevented, responded tceduced, its scope and consequences
evaluated or its dispersion and effects monitoFex. example, antipollution equipment
must be designed with respect to weather conditiang if there is a pollution accident,
it can be important to predict the effect of wind surface currents and drifting of an oil
slick.

It is also important to reckon with the conditidintloe sea, such as its temperature, waves
and ocean currents, since this affects the a@s/and the dynamics of possible pollution
as well as its seriousness.

8.1.1. Daylight conditions
In the northern part of the Dreki area, there iglight around the clock from the
beginning of May until just before mid-August. Than does not set for a two-month
period at the height of summer. On the other h#mel sun is not seen for one month in
the winter, from the beginning of December to eddyuary, and there is less than ten
hours of daylight for nearly four months, from tlagter part of October through mid-
February.

8.1.2. Air temperature

Although there is little direct information abouret climate on the Jan Mayen Ridge, it
can be asserted that an open ocean climate préwaits (see Figure 8.1).

Figure 8.1. Air temperature 1958-2001 at 68°30'N and 9°W adowy to ERA-40 data. The
frequency distribution of the air temperature irckanonth is shown (four observations per day).
Half of the observations fall within the boxes, ahd median is indicated with a horizontal line.
The other half of the observations falls on thenml indicated with dotted lines, but a few rare
instances are indicated with circles (Asdis Auddititet al. 2007)

4 The full report on climate and pack ice in Icelendan be found at the homepage of the Ministry of
Industry: http://www.idnadarraduneyti.is/media/Abet/Vedurfar_hafis_Jan_Mayen-hryggur.pdf
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The average temperature is below 10°C year-round,the period January through
March is usually coldest (average temperature -B3@°C). August is usually the

warmest month (average temperature 7°C to 8°C).aimeial temperature fluctuation is
small, but it is within the characteristics of opmean climate. In years when there is
pack ice in or near the area, the seasonal tenypertitictuations can be much greater,
and then the number of days with temperatures bel®C greatly increases. The
summer temperature seldom exceeds 13°C, and theerwiemperature seldom falls

below -15°C.

8.1.3. Precipitation
There is frequent precipitation, especially in fa# and winter. The average annual
precipitation is near 700 mm, which is rather I#sn in Reykjavik. The distribution
throughout the year is similar to the closest alamteas of Jan Mayen and in Iceland's
East Fjords. The precipitation often falls from e systems moving over the area with
low pressure systems, then lasting for severalshauma time. Drizzle is commonest in
late summer, but its quantity is small althougbait spoil visibility. The spring and early
summer is the driest time of the year. Heavy shewaeg seldom seen in the summer, but
more often in the fall. From mid-May through Octobthe most common form of
precipitation is rain, but otherwise snow or slé&kecipitation, in the form of rain, sleet
and snow, is quite heavy in the winter low-presaystems. Snowfall can be expected to
reach 25-30 cm per 24-hour period. If the tempeesitsl close to freezing, the snow can
form icing on the windward side of structures.

8.1.4. Fog and visibility

There are no direct references on visibility in tierthern part of the Dreki area, but
observations from weather stations in Iceland aam Nlayen indicate that fog is the
commonest impairment to visibility in these areféigre 8.2), and it is most frequent in
the summer. Precipitation, especially snow, als@esdor poor visibility in the winter.
The determination of visibility depends somewhat tbhe horizon and landscape; in
addition, observers' visual evaluations can varutofatic instruments for weather
observation provide only indirect clues about vlgip
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Fog frequency in Jan Mayen and Dalatangi
1997 to 2006
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Figure 8.2.Fog frequency during observation periods in JanyBtaand Dalatangi 1997-2006,
as a percentage of all observations. It must beeshdbat fog in the surrounding area is also
counted even though the visibility at the statitself exceeds 1 km. (Asdis Audunsdottir et al.
2007).

8.1.5. Wind currents

The average wind speed in the northern part obiteki area is greater in the winter and
than the summer. From December to March the avenageé speed is about 10 m/s

versus about 6 m/s in the summer. This is a bitentlkan at the weather stations in Jan
Mayen where the wind is about 8 m/s in the winteat ander 5 m/s in the summer, or at
Dalatangi, where it is about 7 m/s in the winted &m/s in the summer. It is noteworthy

that the wind exceeds 11 m/s about a third of ithhe in winter but less than 5% of the

time in summer. Nevertheless, the frequency ofns$an the area is similar to what it is

on the east coast of Iceland and in Jan Mayen.

8.1.6. Pack ice
Little pack ice has drifted into the area in recdatades although the pack-ice period
1965 to 1971 is an exception, as is seen in Fi§uBeThe southwest corner of the area
has nevertheless been free of ice during this gensofar as known, but the frequency
of ice increases greatly in the northwesternmodtgiahe area and west of there.
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Pack ice from ERA40 at 6830N,
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Figure 8.3. Time series of ice density( 0=no pack ice to 1=cletey covered with pack ice) at
68°30'N and 9°W, based on ERA-40 data (Asdis Auldtinset al. 2007)

8.1.7. Icing
Icing creates temporary problems during the winbert, its frequency varies greatly from
year to year, and increased frequency is relatédetperiods characterised as pack-ice years
(see Figure 8.3). Icing caused by freezing rainsemzing drizzle hardly creates problems of
strength or stability although it can be treachsratnile working. Increased probability of
heavy icing is associated with spindrift in shagstherly winds, and the proximity of pack
ice can be expected to increase the likelihoodxtriemmely heavy icing (>4 cm/hr) since
pack ice cools both the air and the sea. The natfithe risk of icing is different for
helicopter flights than for ships and drilling gtaims. There, the most important factor is
icing in the clouds, precipitation and fog, buttist also be kept in mind that spindrift icing,
which is considered insubstantial for ships, caeat® risks for landing on helicopter
platforms.

In the opinion of The Icelandic Meteorological @#i the main risk of icing is in the
winter, while poor visibility because of fog is nid&kely in the summer, which could
cause difficulties during production in the nortingrart of the Dreki area. This could
nonetheless threaten the safety of employees awl@hservices to them.

8.2. Sea temperature, wave heights and ocean curten
Sea surface temperature, wave heights and oceaentuiare important environmental
factors that can severely affect oil explorationl @i production at sea. Sea temperature
(Fig. 8.8), especially at the surface influencefetgaof personnel, ice accumulation on
structures and degradation of oil products in aafseil spills. This part is based on a
report prepared by experts from the Icelandic NtagtAdministration-’

5 The full report in Icelandic can be found at thenepage of the Ministry of Industry:
http://www.idnadarraduneyti.is/media/Acrobat/Oldufzan_Mayen-hryggur.pdf
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Sea temperature in the Dreki area is about 0°C@oduring the winter, but up to 7°C in
late summer. Most of the time the sea surface testyoe is higher than air temperature,
because of the advection of cool air from the nofthis difference in temperature
between the air and the sea is, however, negligilteng the summer.

Figure 8.8.Reconstructed sea surface temperature in °C bythm(geft) and difference between
air and sea temperature (right) at 68°30’ N andWor the years 1958-2001 according to ERA-
40 database. Half the values are inside the boxrestlae median is indicated with the horizontal
line. The dispersion of the other half of the valissshown by the vertical line and individual
outliers are marked with circles (Asdis Audunsdétial. 2007).

Heavy waves can interfere with measurements, myilind production operations, cause
accidents and damage to structure and equipmehteaisions regarding the kind of
equipment that suits drilling operations, oil protlon and preventing pollution must
consider this.

It seems that the waves in the Dreki area are giyeignificantly smaller than in the
area south and west of Iceland (Fig. 8.9) or attést coast of Norway (Fig. 8.10). In the
Dreki area the wave height reached once in 100syearabout 12 m, while the
corresponding wave height off the west coast ofwégris 14 to 16 m. The mean of the
highest wave height reached in the Dreki Area cageear, as well as the waveheight
reached in 98% of cases, is around 5-6 m as fig@shows.
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Figure 8.9.Potential wave heights in meters in Icelandic wateased on model calculations.
Upper Value gives waveheight reached in 98% ofxdd@ldle value the mean of the highest
wave height reached once a year and lowest valesg highest wave height reached once
during a 100 years period (Gisli Viggésson et &i02).

Figure 8.10.Hundred year potential wave height and frequenoféshe Norwegian west coast
(NTS 1999)

Ocean currents both at the surface and below gpertant in dispersing pollutants. In
case of oil products spilling into the ocean iinportant that a good knowledge exists of
the surface currents. The surface currents areellargffected by wind and models
simulating drifting of oilfilm on the surface oféhocean must be able to accommodate
for the wind. Both public authorities and oil compes have to possess information about

52



these oceanographic parameters for the oil prosmeet and account for them in their
planning and development.

What kinds of observations are necessary for edwdse in oil prospecting and

exploitation needs to be evaluated. Also one hatsider what data is needed, what
research has to be conducted, what kind of mongofas to take place, what

information service is needed, and what are thergifit roles of government institutions
and private companies.

A general overview of the surface currents is presgkin figure 8.11. The Dreki area is
in the north-eastern part of an extensive courdgekelise current circulation between
Iceland and Jan Mayen. This circulation is fed withld polar water of the east-
Greenland current from the west and Atlantic wétem the Norwegian Sea from the
southeast and east. If this current system donsnataay keep oil spills trapped in the
area for extended periods.

There are, however, no direct current measurenfemts the Dreki area and therefore
knowledge of the current system is presently ordgeol on indirect evidence from
density gradients, satellite altimetry and modgliusing limited data.

Figure 8.11.General current systems of the Nordic Seas. Shaedshows the approximate
location of the northern part of the Dreki area (M& Research Institute 2007).

It is considered necessary to mount ADCP curredfilprs on the seafloor for a period of
one year to get a more reliable knowledge of treanacurrents in the prospect area. In
addition, profile measurements with a ship-mounfddCP on transects along and
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perpendicular to the Kolbeinsey Ridge should be en#lttee times; i.e. when the
seafloor-mounted current profiler is deployed aedowered and once in between. This
would make modelling of currents in the area eaanel much more reliable.

It would be advisable to use similar moored-buoyrnted installations for weather and
wave monitoring to gain at the same time furtheovdedge of the climate and the
general oceanography in the area.
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9. Biological resources in the northern part of theDreki Area

No islands or skerries are found in the sea inDheki area. Living organisms are
therefore primarily found in the sea, although igmtobably frequent the area when
migrating or in search for food. Exploited livingsources in the area are fish stocks,
mainly of pelagic species. This chapter is based ogport prepared by experts from the
Icelandic Marine Research Institute.

9.1. Marine biota and exploited fish stocks

It is important to consider marine biota and exgldifish stocks when oil prospecting
and exploration starts in a new area. Ship trafficoustic surveying and spill of
pollutants during drilling and then production deave negative effects on the biota. One
can minimise these effects by detailed planning@rdful conduct and it is in the hands
of the government to set rules and codes for tlegadipns. Rational measures to secure
minimal environmental effects can though not belemgnted without sound knowledge
in one hand of the oil exploration and drilling oggons and on the other hand the
marine biota and its vulnerability towards disturb@s caused by the operations.

This chapter describes the characteristics of thena biota and fish stocks in the oil
prospect area south of Jan Mayen on the basisroérduknowledge and available data.
Emphasis is on species and exploited fish stocksnpially exposed to threats from oil
exploration and production operations, how theyadfected and whether certain areas or
seasons are more important than others in thag¢cesplso an evaluation of what kind of
observations and monitoring of biological parametare necessary for oil exploration
and production. Furthermore it is considered whéirmation service and what kind of
inspection is needed and the respective role ofeigmuental institutions or private
companies.

9.1.1. Marine chemistry

The concentration of nutrients in seawater at ticead winter is influenced by thickness
of the mixed layer in winter. The depth of the nuixXayer is dependent upon climatic
conditions and is considerably less in the Icel@ad north of Iceland than in the Atlantic
waters west of Iceland.

Figure 9.1.Hydrographic sampling stations in Iceland Sea preed in the database of Marine
Research Institute in Reykjavik, each point ofeggre@sents more than one sample (Marine
Research Institute 2007).
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The nutrient concentration in the surface watersoissequently lower in the north. The
plankton production potential is affected by nieravailability in the surface layers.

9.1.2. Phytoplankton

Results show that the primary production in the aeaund Iceland is highly variable
between areas and between years. In the offshee raorth of Iceland the primary
production is generally lower than in the area scarid west of Iceland. The species
diversity seems to be rather low in the area ne#rbyDreki area. Studies in the Iceland
Sea also have shown that the species compositaprites different from the species in the
Atlantic water of the south and the west coastq&eat and extensive cloud cover in the
area makes it difficult to monitor the phytoplanktgrowth on regular basis. By
combining all available satellite images for a agriperiod it is possible to obtain a rough
estimate of the phytoplankton biomass for thatquerOn the bases of the satellite images
and knowledge of the depth distribution of phytogtan in the area it is possible to
model the annual cycle of primary production in #inea (Fig. 9.2).

Figure 9.2. Satellite image of phytoplankton distribution (rated by concentrations of
chlorophyll) at sea surface in the waters arouneldad in late May 2003 (at the time maximum
biomass in the area south of Jan Mayen). Blacksera land or clouds. Blue is sea surface
without vegetation; green is with low biomass aatiopyv and red show areas of high
phytoplankton biomass. Red ellipse encircles tamdsof Jan Mayen
(http://oceancolor.gsfc.nasa.gov/cgi/level3.pl).

9.1.3. Zooplankton

It can be said that there already exists sufficlemdwledge of zooplankton to describe
the main features of the Dreki area as regardsotodss and species composition as well
as for long term variations in these parametergelmeral the biomass of zooplankton is
high in the area in comparison with other areasiraidceland. Arctic and polar species
are dominant and therefore plans for further stidiethose parameters are not proposed
in connection with oil exploration and productionthe area.

Most zooplankton species have little or no possiésl of moving in the water column
and drift passively with currents. In the open saaents may carry the plankton long
distances and therefore the zooplankton is notlsigitfor monitoring local effects of

56



pollution. Many zooplankton species are, howevelatively sensitive to oil pollution
and especially to exposure to oil derivatives aglPAH’s

The zooplanktons take in these substances diretin dissolved in seawater, as part of
their food or they may swallow small oil particlefssimilar size as their food. The effects
of the PAH’s on the zooplankton are dependent eif ttoncentrations. Moderate effects
are physiological disturbances, abnormal behavamd metabolic disorder, as well as
effects on growth and development and reproductigh concentrations can be lethal.

In the open ocean extensive distribution and higiwth rate along with relatively fast
water replacement by currents usually mean thgblao&ton recovers relatively fast after
oil pollution. The PAH’s on the other hand tend @aoccumulate in marine organisms
especially at higher levels in the food chain. Direki area is part of the feeding grounds
for capelin and herring that feed on zooplanktoAHFsubstances that are taken in by
zooplankton are therefore likely to be transfertedthese species, preying on the
zooplankton. Before starting oil drilling and pration in the area it is important to
investigate the background concentrations of tteedestances in the Dreki area. After
production starts the concentrations of PAH’s irimeorganisms should be monitored.

To obtain baseline levels it is proposed that cotregions of PAH’s be measured in the
following key-zooplankton species, all abundanthi@ Dreki-areaCalanus finmarchcius,
C. hyperboreus, Oithonspp, Thysanoessa longicaudata, Parathemisto libellula.

9.1.4. Benthos

A few samples of benthic organisms have been take¢he Dreki area and these show
enormous variations in species composition mairdgoeding to substrate type. The
conservational values of benthic communities hasenbassessed according to rareness
of species, sensitivity of the habitats towardgudisance and the time they take to
recover. Examples of sensitive benthic habitatdeap waters in Nordic waters are the
coldwater coral reefs, build up by the stony ca@helia pertusa

According to International agreements (e.g. EE®8PAR) Icelanders are expected to
avoid disturbing certain marine habitat types amecges of conservational value.

Amongst benthic species at high northern latituttese are many sensitive sessile
species. To evaluate the risk of disturbing orrdggtg sensitive species and habitats in
the area it is proposed that habitat maps are rfadareas likely to be affected by the

planned oil drilling and production in the Drekiear This incorporates making of

detailed topographic maps for use in the contextethabitat mapping where ROV’s and
benthic sampling gear must be used. Similar prae=dnave been successfully used for
seafloor habitat mapping in a number of places.

9.1.5. Fish stocks

There is no information available regarding denlefsh species in the Dreki area
neither in the MRI's database nor elsewhere. Thesdot necessarily mean that there is
no fish in the area but only that they have nonltee subject of investigation in the area.
South of Iceland areas within similar depth rangel #opography are known to be
frequented by various exploitable stocks of deepwhsh. It should though be kept in
mind that near bottom temperatures are consideraer in the Dreki area than at
similar depths off the south coast of Iceland amerdfore any potential resources are
likely to be smaller. Nevertheless deep water sbdfSebastes marinygs currently

57



being fished in the Norwegian Sea not far from éinea and it therefore it can not be
excluded that demersal fish species may be fourekphoitable quantities in the Dreki
area.

Three large pelagic fish stocks are found in tleaaorth of Iceland, capelin, herring and
blue whiting. Of these species capelin and esggdi@rring are known to frequent the
Dreki area. Blue whiting has on the other hand aensmuthern distribution i.e. on the
Icelandic continental shelf south of the area.

9.1.5.1. Capelin

During the 80’s of the last century capelin freqeenthe area between Iceland and Jan
Mayen for summer feeding. For a number of yeargndguhat period capelin was caught
near the Dreki area in late summer and in auturherdis, however, evidence indicating
that the capelin has changed its migration patlermg the last decade and that it is now
more or less confined to the western part of tieéaltd Sea and in the Denmark Strait far
to the west of the oil prospect area. The reasonghese changes in behaviour are not
known and it is impossible to tell if they are tesrgry or permanent, nor can one tell
whether the capelin will change to former migratpaitern if the situation changes again
or a completely different pattern will arise. Capels one of the most important
commercial fish stocks that is found in the Icelé@eh. In addition to its commercial
importance it is a very important prey species fagrthe dietary basis for many other
fish species, birds and mammals. It is thereforpoitant to prevent anthropogenic
deterioration of the environmental conditions tat capelin or its fisheries depends on.
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Figure 9.3.Distribution of capelin catches in the years 1392005. No capelin catches
occurred in the northern part of the Dreki area ihgr this period (Marine Research Institute
2007).

9.1.5.2. Herring

The atlanto-scandian herring has feeding migratiots the Dreki area and has been
caught there for a number of years. It seems likiefit the main potential disturbance
concerning fish would be from seismic or acoustwisles used during oil prospecting
and from oil spills during experimental drilling &production related activities. On the
other hand there is no evidence to show that ailcoostseismic operations during oil

prospecting have had any effects on fish stockk.a@i oil derivatives are known to

affect fish larvae and fry that drift with curreritsit these products are not known to
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affect mature fish. Mature herring is found in theeki area on feeding migrations at
least during some years but it is unlikely thavder or fry of herring drift into the area as
spawning grounds are far away. There is thereforeeason to fear that oil prospecting,
exploration and production will affect the migratiand survival of herring in the area.

Figure 9.4.Distribution of catches of the Atlanto-scandiamrimgy during the years 1994 to
2006, according to log books of herring boats.dme of these years a moderate amount of
herring was caught in the northern part of the Oratea (Marine Research Institute 2007).
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9.1.6. Whales

Knowledge about possible effects of oil exploratzm production on cetaceans (whales,
dolphins and porpoises) is incomplete. It seemskeiyl that there are severe direct
effects of oil pollution on cetaceans like thosewh for feathered or furry animals.
Indirect effects such as consumption of pollutedypor declining food resources are
more uncertain. There are indications of severesighy damage of the inner ear of
whales caused by noise from military sonar exescagesea. Noise from air guns used for
oil prospecting or oil drilling has been shown istdrb whales at up to 20 km distance
from the sound source and drive them away. Thededtions of possible disturbing
effects of oil prospecting give a reason to monaiod study the effects of oil exploration
on whales in the Dreki area.

The sea around Jan Mayen is generally rich in veh&let the density during the summer
is a little less in the Dreki area than elsewharthe region especially to the west and the
north of Jan Mayen. The most common species inatka are the northern bottlenose
whale Hyperoodon ampullatys fin whale Balaenoptera physalyisand killer whale
(Orcinus orca.

Very little is known about the winter distributiai North Atlantic whales but generally

it is thought that the larger whales (baleen whaed sperm whale) migrate to the
northern seas for feeding during May to October badk again to the south for the
winter although individuals of most species haverbebserved in Icelandic waters in
winter. It is clear that extensive surveys like tNerth Atlantic Sightings Surveys

(NASS), conducted at approximately 6 years intervate not suited for detecting

changes in whale distribution due to disturbanoenfoil activities in a small area such as
the Dreki area. For such information a much degser and more frequent surveys are
needed. Probably the best method is by aerial gaitvet it is equally advisable to use the
opportunity of ship observations if there are redeahips monitoring in the area. At the
same time skin biopsy samples could be collectegédnetic analysis to shed some light
on the stock structure of the whales in the area.

9.1.7. Seals and polar bears
The number and distribution of seals and polareathe Dreki area depends primarily
on the presence of pack ice there, but the ed¢fgegback ice in recent decades has been
considerably west of the Dreki area.

9.1.8. Summary and conclusions

Marked changes have taken place in the environmeatalitions in Iceland Sea in the
last decades. The changes are due to shifting ¢elleetween cold polar water coming
from the north and warm Atlantic water flowing tieetarea north of Iceland from the
south, past the NW peninsula of Iceland. Thesegdmare mirrored in changes that have
been observed in the distribution and migratiorigoatof the Atlanto-scandian herring in
1965 to 1970 and furthermore in changes that sedming taking place in the migration
pattern of the capelin during the last few years.

There is limited knowledge on the hydrography amdrents in the Dreki area. The
limited information available is derived from indat evidence of density gradients and
satellite altimetry, and computer modelling workséd on small datasets. Direct current
measurements are badly missing from the area.
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Biomass of zooplankton is higher in the Dreki atkan in most other areas around
Iceland although production is generally low. Theaais an important feeding area for
planktivorous species like pelagic fish, especidklyring and capelin but also for baleen
whales.

A few samples of benthic animals are available frima Dreki area. These are from
diverse benthic substrates and show a great \@riatt abundance and diversity.
Amongst benthic animals inhabiting the Nordic siéwse are several important structure
forming species that are slow growing and sensitivedisturbance. It is therefore
important to map the benthic communities and h&bitaareas where there is potential
danger of disturbance from oil prospecting, exgloraand production. There is no
information on the occurrence of demersal fishhie area. It is, however, possible that
the area harbours separate deep-sea fish stocksidbrgmains to be studied. Such stocks
have been discovered in similar physical enviroradeconditions to the outside of the
continental shelf south and west of Iceland bstoatewhat higher temperatures.

Due to the relatively small size of the Dreki atba ongoing North Atlantic whale
sightings program undertaken by MRI and other futgs is not likely to show changes
in whale distribution due to disturbance from odtigties. For that a more intensive
monitoring program with both aerial and shipboabdervations is needed in the aréa.

16 This chapter is based on a report prepared byresxfrem the Icelandic Marine Research Institutee T
full report in Icelandic can be found at the honggpaf the Ministry of Industry:
http://www.idnadarraduneyti.is/media/Acrobat/Sjaskar _Jan_Mayen-hryggur.pdf
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9.2. Birdlife in the northern part of the Dreki area on the Jan Mayen Ridge
This part deals with birdlife, seabirds in partemjlin the intended oil exploration regions
in the northeast part of the Icelandic Economic &d@urrent knowledge of the birdlife
of this marine region is summarised. This regiondiscussed in relation to the
neighbouring ocean areas in the NE-Atlantic. Datiéection, related to seabirds and oil
explorations, in the neighbouring countries is alszussed.

Little direct information is available of the bitde in the said regions. Three research
projects fall within this area but only slightly i@&vn 1984; Joiris & Tahon 1987, 1989,
Joiris 2000; Arnpor Gardarsson 2001). In early mutua more thorough investigation
took place to the west but outside these regioate(Ben 1993, 1995), as part of a multi-
disciplinary ocean projecGreenland Sea ProjecThe most common species in these
ocean areas are Fulmar, Black-legged Kittiwake, nBich's Guillemot, Common
Guillemot, Common Puffin, and Little Auk, while anod 40 bird species can be expected
at different times of year. Most of them are bragdirds in the countries north and east
of Iceland. Selected works of the bird fauna oktheountries are given in the text. The
most recent overview of population sizes in thesaountries are found in Asbigk al.
(1997) and report on database of seabird coloni&akkenet al. (2006). A number of
at-sea investigations on seabirds have been camieith neighbouring ocean regions, i.e.
western Atlantic Brown et al. (1975), Brown (1986), Lock, Petrie & Griswold (199
Greenland:Mehlum (1989), Merkegt al. (2002);British Isles:Blakeet al. (1983), Skov

et al. (1995), Blooret al. (1996), Stoneet al. (L996), Pollocket al. (1997, 2000);
Faeroes:Danielseret al. (1990), Blooret al. (1996), Taylor & Reid (2001), Skost al.
(2002); Iceland: Danielsenet al. (1990), Petersen (1995), Arnpér Gardarsson (1997,
1999, 2001);Svalbard and Barents Sedlehlum (1989), Isaksen & Bakken (1995).
These references can be used with regard to fudibasions, such as on methodology,
for comparison with bird life elsewhere, estimatéhe importance of certain areas, etc.

Seabirds are generally long-lived with slow popolatturn-over. They are particularly
sensitive towards oil pollution and other factavhich can have decisive effects on their
survival, not the least the mature segment of thgufation édult surviva). Seabirds
travel long distances between their breeding ce®rin the north (on Jan Mayen,
Svalbard, North-Norway, and Russia) and the wingeareas, varying in extent between
species. There is no comprehensive overview ofntigrations of birds through the
regions in question, but their wintering areas prienarily along the west coast of
Greenland, off Newfoundland and Iceland. Part$efgopulations stay put in the Arctic,
not the least in the Barents Sea. A number of [gager available on the migratory habits
of individual bird species, but usually limiteditalividual countries. Notable exceptions
are analyses of the migrations of the Briinnich” dl&not and the Common Guillemot
from all the breeding areas from Britain and Gerynanthe south and north towards
Greenland, Iceland, Norway and Russia. This workldee under the auspices of the
Circumpolar Seabird Group (CBird), an expert graupler CAFF Conservation of
Arctic Flora and Fauna CAFF is one of the permanent working groupshaf Arctic
Council a cooperative forum of the eight Arctic countries

Figure 9.5 shows the main migration routes of d#fé populations of the Briinnich’s
Guillemot from the breeding colonies to the wimegrareas.
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Figure 9.5. Main migration routes of different populations thfe Briinnich’s Guillemot
(Thick-billed Murre), from the breeding coloniestte wintering areas. From CAFF/CBird
2006.

Seabird populations vary in size and variably lapgets of their populations migrate
south in autumn and also where to they travelontt dependent on species but also age
and stage of maturity. The timing of their migrasaalso varies but on the prospective oil
regions the bird life is presumably greatest inrgpand autumn, less so in summer when
most birds are at their breeding stations, althosgye species (e.g. Fulmar and auks)
travel hundreds if not thousands of kilometres fritw@ir breeding colonies in search of
food. Nonetheless many immature birds are to baddeeding on the open seas, since
seabirds do not start breeding until several yelakssome as old as 10 years.

A number of environmental factors effect the speci@mposition of seabirds, as well as
their numbers. Oceanographic and meteorologicabfaqsuch as sea temperature and
wind force) are important, which interplay with lmgical aspects (e.g. species diversity
and biomass). Seabirds feed mostly on zooplanktah samall fish, e.g. Capelin and
Herring. In Arctic oceans sea ice is an importagtedmining factor, which can act both
in a negative and positive way on the bird faurea 8e edges, polynyas, current borders
and up-wellings are all important feeding areass&abirds.

In preparation for oil leasing and oil drilling the neighbouring countries three main
aspects can be identified in connection with selabi(l) compiling data on species,
distribution and numbers; (2) interpret the datatiee to sensitivity of different species
to pollution, disturbance and other influencingtéas; (3) integrate seabird data with
other environmental materialylnerability atlas oil sensitivity maj

No research on seabirds has been carried outentdionnection with oil explorations in
Iceland. In Greenland Environmental Impact AssesssnéEIAs) are needed for such
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plans. An oil sensitivity map from Greenland canfband on the homepage of the
Geological Survey of Denmark and Greenland (GEYS).

Presently the most comprehensive research on deabith regard to oil developments
takes place in Norway, in particular when attentiaas directed towards N-Norway and
the Barents Sea. In recent years much work has fiageinto a management plan for the
Barents Sea and Lofoten regifhAn ambitious program called SEAPOP was initiated t
map and monitor seabird populations in N-Nordao research in connection with oil
development has been taking place on Jan Mayeall®&ato oil plans in the Faeroes
biologists collected data on species, distribuiod numbers of seabirds. In Britain much
research has been conducted at sea in connectitim oWi developments and
transportation during last four decades.

Oil pollution at sea is a major threat to seabiffise literature on the effects of oil on
seabirds is extensive. Effects due to disturbaneeganerally considered to be of minor
importance, while ships, platforms and other odtaflations are known to attract birds
and induce mortality. A working group on seabirdghim ICES, the International
Council on the Exploration of the Sea, has put ttogrean overview of the sensitivity of
various seabirds towards oil pollution. In a numbkcountries work has, among others,
been directed at producing a so-called Oil Vuln#itgdndex (OVI) for seabird species.
This issue is also covered in the Arctic Coundlg and Gas Assessmemixpected in
2007. Within the Arctic Council a group of seabibiblogists contributed to the
assessment, but the report is to be found on thmepage of AMAP, the Arctic
Monitoring and Assessment Programffie.

Research related to oil exploration and oil drijl@ms at, among others, to try and avoid
biologically sensitive areas. The main suggestifmsn the aforementioned ICES
working group (Working Group on Seabird Ecology (8 2002: 35) are:

OVI should include empirical scientifically derivednformation on the
characteristics of species relating to their vudibdity to oil pollution

Any necessary subjective scoring or weighing ofresds probably best done
through agreement across a range of relevant disexia

Consideration should be given to the taxonomic lleebosen for the
biogeographic population assessment

Scientifically-derived information on distributiomnd abundance should be
included in assessments of the relative vulnetsdsliof areas

The effects of varying survey effort within an ameed to be allowed for when
comparing the apparent vulnerabilities of bird camities between areas.
Preferably, sufficient survey should be undertaiceminimise this effect

Area vulnerability indices should be calculatedire# high spatial resolution in
areas of high bird density and high coverage, bal rbe at lower spatial
resolution in areas of low birds density or sureeyerage

¥ The oil sensitivity map from Greenland can be fbon the following website:
http://www.geus.dk/departments/quaternary-marina/gkespild_v_gr/atlas.pdf#search=%220il%20sen#jt#620map%20greenland%22

18 The management plan for the Barents Sea and lmofetgon can be found on the following website:
http://www.regjeringen.no/nb/dep/md/tema/Svalbagl gplaromradene/Forvaltningsplan-Barentshavet. 87148

19 Information on SEAPOP: http://www.seapop.no
% The reportAssessment of Oil and Gas Activities in the Arctim be found at:
http://www.amap.no/MiscTempFiles/OGA%200utline%2@@danuary%202006.doc
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In case of oil incidents another methodology ainhismadelling the expected bird
mortality; some aredensity-dependent modelshile others aredensity-independent
models The ICES working group compiled an overview of gffects of the most recent
oil disasters in Europe on seabirds, i.e. Amocoi£a€78, Stylis 1980, Braer 1993, Sea
Empress 1996, Erika 1999, Prestige 2002, and Bn@&003 (Working Group on Seabird
Ecology (WGSE) 2005).

Seabird expertise in the neighbouring countries faumd at the following institutes:
Greenland Gronlands Naturinstitut, Nuuk; Dansk Miljgundegsiser, Afdeling for
Arktisk Miljg, Roskilde, DenmarkFaeroes: Fgroya nattirugripasavn, Torshavn; Joint
Nature Conservation Committee, Aberdeen, Scotl&tatway (incl. Svalbard and Jan
Mayen): Norwegian Institute of Nature Research (NINA), fidbeim; Norsk Polar
Institutt, Tromso; Tromsg University Museum, Trom$&rwegian Institute of Nature
Research (NINA), Polar Environmental Centre, TropM@rwegian Polar Institute, Polar
Environmental Centre, TromsgBritain: Joint Nature Conservation Committee,
Aberdeen, Scotland.

The knowledge of seabirds at sea is considerabierbm the neighbouring countries

compared to the Icelandic Economic Zone. This hasnbacquired not the least in
conjunction with certain developments, includind explorations. The knowledge is

most comprehensive around the British Isles andhm North Sea, while this is

considerable in regions around Faeroes, in therBar8ea, around Svalbard and the
Greenland west coast. The main knowledge gap inNbeheast Atlantic, are the

Icelandic ocean areas, around Jan Mayen, and glengast coast of Greenland. The lack
of information in Icelandic waters is even moreikatig if one considers the large

numbers of breeding seabirds (cf. Bakken et al6200

In relation to oil explorations the emphasis shobdd placed on the issues below as
related to seabirds:

(1) Investigate the species, numbers and distributfaseabirds at different times of
year

(2) Analyse materials on seabird numbers and distobutn relation to distribution
of Capelin, Herring and zooplankton, which are expe to form the primary
food species for seabirds in the proposed oil eafilan region.

(3) Examine the origin of seabirds travelling throulga said ocean region

(4) Compile an overview of seabird colonies on neadnd] including NE-Iceland
and Jan Mayen, and their feeding areas

(5) Later, if plans on oil exploration go ahead, itngortant to develop a monitoring
program, based on the results from item (1), fod bie in the area

9.2.1. Summary
Tens of bird species may be expected to traverseétieki area during the year. Each
species can also be expected to show variabilitistribution and numbers according to
the season, as for the time spent in the areageadirig habits according to the food
available, the ice conditions, etc. Judging from ihformation available at present, the
main species to be expected in the area are Ffnanarus glaciali$, Kittiwake Rissa
tridactyla), Brunnich’s Guillemot {ria lomvid), Common Guillemot Yria aalge),
Common Puffin Fratercula arcticg, Razorbill @lca torda) and Little Auk Alle alle).
These species are among the most common ones moitieastern Atlantic. More rarely
seen species are without doubt crossing the ase@.ca Longtailed DuckQlangula
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hyemali3, Iceland Gull Larus glaucoides Glaucous Gull arus hyperboreysand
Black Guillemots Cepphus gryllethat guest the Iceland area during winter, ad agl
Long-tailed Skua Stercorarius longicaudys Pomarine SkuaStercorarius pomarings
and Icory Gull Pagophila eburneathat are migrating guests or rarely seen in rfatla
Some species that are abundant in Iceland or smiutbeland, as e.g. Gannébula
bassang Great SkuaStercorarius skupand Common GuillemaiJria aalge) often go
northwards seasonally as they are seeking food naght cross the Dreki area for that
purposes.

In order to get good overview on sea birds and¢lative importance of particular ocean

areas for them, one must study bird life in thessas during different seasons, as the
distribution of species and their abundance isaidei over the year. The present
observations indicate that birds are not abundatite Dreki area during the summer. It

is likely that more birds are to be seen both inngpand during the autumn, as they are
migrating across the area. It is also likely thaine species, as e.g. Common Puffin
(Fratercula arcticg, are to be seen there during the winter se&son.

% The Icelandic version of the report can be foundhe homepage of the Ministry of Industry in leela
http://www.idnadarraduneyti.is/media/Acrobat/Fuiftat Jan-Mayen-hryggnum_lokautgafa_handrits.pdf
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10. Other activities in the Dreki Area
Summary

Fisheries

Insofar as known, no attempts at fisheries of dealdish stocks have been made in the
northern part of the Dreki area, and knowledgéésdfore scarce regarding demersal fish
in these areas. Pelagic fish generally frequemtsieh larger area than demersal fish, and
their migrations vary from year to year. Capelirs @t been caught in the northern part
of the Dreki area over the last several years.l@rother hand, herring from the Atlanto-
Scandic herring stock in the area has generally baaght every third or fourth year on
average, according to the experience obtained 4i88é. The greatest quantity caught in
the area was in 1998, nearly 4800 tons, versustds@0 tons in 1996.

Maritime and air transport and other activities

Oil exploration activities in the Dreki area shouldt affect maritime transport, as the
main sailing routes for transport ships to the Nokimerican continent from the area
north of Norway lie both to the south and nortHaafland, and these two routes pass, for
the most part, on each side of the northern parthef Dreki area. Oil exploration
activities in the Dreki area should not affect liigroutes, and no other activities are
known in this area that could be affected by prospg, exploration and production of
oil.

Possible impact in other countries
The northern part of the Dreki area is located nexhe Norwegian fishery zone around
Jan Mayen and it can be assumed that the propdardumdl have similar implications
there as in the Dreki area.

It is not considered likely that the proposed plati have impact on other countries

because of currents in the area and the distantteeaiorthern part of the Dreki area to
other countries.
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11. Evaluation of the plan's possible environmentampact

11.1. Introduction
The processes of prospecting, exploration and giheparations for oil production are
long and complex since the diverse procedures gogpmment that is used can each by
itself impact the environment. If the results oplxation are positive, and economically
recoverable quantity of oil or gas is found in twan area, this adds to the scope. It is
natural to divide this process into several dentattateps, cf. Section 2.2.

The discussion below evaluates the plan's posstbronmental impact, divided

according to the effects at each stage of the fmain parts of oil production:

prospecting, exploration, production and decommiseg (see Section 11.2 and Table
11). Section 11.3 has a separate discussion ofinessd and response to pollution
accidents.

11.2. Environmental impact
11.2.1. Prospecting

11.2.1.1. Description of operations
The prospecting phase does not require direct rartiin in the area but temporarily
results in increased ship traffic in an area thas hot much ship traffic today. The
prospecting phase mostly involves ship traffic,mwiessels sailing predetermined routes
and sending seismic waves to the ocean floor arasunmg their reflection, in addition
to limited sampling from the surface layers of tieean floor. The measures can take
several months during the summer, but they areimesigeographically and in time.

11.2.1.2. Environmental impact

The main environmental impact of the prospectingsghis noise pollution, which can
affect whales. Exploration in areas where oil pex$img or production goes on indicates
that whalebone whales (Arctic right whales and iGalian grey whales) avoid the racket
of ail prospecting (air gun) and drilling, changitigir diving patterns by a distance of up
to 20 km (see Section 9.1). There is neverthelesknowledge of noise pollution from

oil prospecting or drilling resulting directly inachage to whales' hearing organs.
Although there is not much information available the matter, it is also possible that
birds and possibly fish avoid noise pollution.

There is continuous pollution from sailing shipst the pollution is not considered to be
significant if statutory requirements on antipdthmt measures are observed. Drainage
from engine rooms and living quarters, emissiordstae possible discharge of refuse are
the main factors, and, in this regard, each andyeship is obligated to fulfil the
provisions of the MARPOL 73/78, International Contien for the Prevention of
Pollution from Ships.

Accidents involving prospecting ships are conceeapossible collision with icebergs or
other ships, breakdown of equipment or unspectii@han error. Ships that are likely to
take part in prospecting can carry several hunttresl of oil. As described in Section 8.2,
the current system in the contemplated prospeetiag is complex since different current
systems intersect, forming an oceanic gyre (sear€i§.1). Hydrodynamical data from
oceanographical measurements in the area are inefiemely scarce, and there is
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therefore at present quite a bit of uncertaintyualtmw oil leaking from a vessel would

disperse.

11.2.1.3. Licenses, surveillance and monitoring
Activities during the prospecting phase are sultieet prospecting license in accordance
with Act No. 13/2001, and before licensing, thenigns of the Ministry of Fisheries and
Ministry for the Environment shall be sought. Measutaken while prospecting are
neither subject to an environmental impact assessmeder Act No. 106/2000 nor
required to have an operating license under ActMP98, and there is deemed to be no
reason to anticipate considerable pollution fromdbtivity.

Table 11.1. Possible environmental impact from operations aisged with prospecting,
exploration and production of oil or gas in the Rrarea.

Operation factors,
equipment and
machinery

Impact factors

Possible environmental imp act

Ships while sailing

Discharge/emission from ships

Marine pollution, air pollution

ship/platform

5‘;’_ = Seismic soundings Local noise pollution, temporary effects Impact on whales and birds
g = | Ship dragging equipment cables,
o air gun
Seismic soundings Local noise pollution, temporary effects Impact on whales and birds
Ship dragging equipment cables
Exploratory drilling Anchoring for drilling ships or drilling Change in the type of seabed and effect on
Drilling ships/floating drilling platform, drill cuttings, drill liquid, the ocean floor fauna around the well.
platform concrete.
S Drainage and emission from bits and Marine pollution, air pollution
§ machinery, water, mud, etc.
§ Drainage and emission from Marine pollution, air pollution

Acute pollution incidents- well blow-out,
damage to ship

Acute marine pollution, impact on plankton,
fish, birds and the ecosystem in general.

Shipments from supply ship from
nearby port.

Discharge/emission from ships

Marine pollution, air pollution

Production drilling
Drilling ships/floating drilling
platform

Laying of subsea pipes
Ships, submarines, work
platforms

Anchoring for drilling ships or drilling
platform, drill cuttings, drill liquid,
concrete.

Drainage and emission from bits and
machinery, water, mud, etc.
Separation of oil, gas and water
Discharge of produced water
Discharge and burning of gas
Drainage and emission from
ship/platform

Acute pollution incidents - well blow-out,
damage to ship

Anchoring for pipes, excavation or
evening out, disturbance from
operations

Change in the type of bottom and effect on
the ocean floor fauna around the well.

Marine pollution, air pollution

Marine pollution

Marine pollution, radioactivity
Marine pollution, acidification
Marine pollution, air pollution

Acute marine pollution, impact on plankton,
fish, birds and the ecosystem in general.
Change in the type of bottom and effect on
the ocean floor fauna around the well.

Operations on the seafloor.
Ships, submarines, work

Preparation for oil production

Anchoring for pipes, excavation or
evening out, disturbance from

Change in the type of seabed and effect on
the ocean floor fauna around the well.

platforms. operations

Build-up of production Anchoring for pipes, excavation or Marine pollution, air pollution
equipment. evening out, disturbance from

Ships, submarines, work operations

platforms.

Production drilling
Drilling ships/floating drilling
platform

Production

Anchoring for drilling ships or drilling
platform, drill cuttings, drill liquid,
concrete.

Drainage and emission from bits and
machinery, water, mud, etc.

Drainage and emission from
ship/platform
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Marine pollution, air pollution

Marine pollution, air pollution




Acute pollution incidents - well blow-out,
damage to ship

Marine pollution

Shipments from supply ship from
nearby port.

Discharge/emission from ships

Marine pollution, air pollution

Production

Production platform, offshore
terminal

Separation of oil, gas and water
Discharge of produced water

Cleaning of pipes and waste disposal
Discharge and burning of gas

Pumping into storage units and/or
tankers

Cooling water from machinery
Discharge/emission from ship/platform

Acute pollution incidents - well blow-out,
damage to ship

Marine pollution
Marine pollution, radioactivity

Marine pollution, radioactivity
Marine pollution, acidification

Marine pollution

Marine pollution
Marine pollution, air pollution

Acute marine pollution, impact on plankton,
fish, birds and the ecosystem in general.

Removal of production units.
Ships, submarines, work
platforms.

Dismantling and cutting of units, possibly
containing oil

Marine pollution, air pollution

Operations on the seafloor.
Ships, submarines, work

Excavations, disturbance from
operations

Change in the type of seabed and effect on
the ocean floor fauna around the well.

Decommissioning

platforms.

11.2.2. Exploration
11.2.2.1. Description of operations
In addition to continuing indirect measurementsirfglunder the prospecting phase, the
exploration phase entails direct operations andtcoction in the prospecting area. The
exploration phase specifically involves exploratahylling, which must be deemed a
complicated operation with regard to the circumsgsnprevailing in the area. The
drilling is done either from special drilling ships semi-submerged drilling platforms.
After the exploratory drilling is finished, diverseesting of the well begins that
specifically aims at finding signs of oil. Possilgellution from such operations must
therefore be assumed from the outset, in additoth¢ effect of the operations on the
environment.

11.2.2.2. Environmental impact

Regarding seismic surveys, similar environmentéot$ are expected as during the
prospecting phase. On the other hand, drillingilnthanges to the ocean floor, and
pollutants are discharged into the environmenttubimnce can be expected because of
anchoring for the drilling ship/drilling platfornas well as around the top of the well. At
first, drill cuttings will be discharged directlynto the sea, but thereafter they are
segregated from drilling liquid, stored in pramsldahen pumped back into the well or
transported to land for burial. A decision on theaaup of drill cuttings must be based on
a detailed survey of the type and ecosystem obtean floor around the planned drilling
sites and must be a condition of licensing openatidgseneral knowledge of the site is
essential for comparison and as a basis for slaueg.

At this stage there is a shortage of data to et@laat the environmental impact can be
from drilling, and much is to be considered in thegard. One aspect is the timing of
drilling, taking into consideration the environmanimpact on the ecosystem. Based on
the available information about the ecosystem &ation 9), special consideration must
be given to the effect on zooplankton, capelin lamding, in addition to great uncertainty
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regarding seabirds and whales although it is mketyl that they follow food into the
area.

Diverse substances are used in drilling, e.g.Jimtyilfluid, lubrication for drill shafts,
concrete for pipe linings, etc. These substances haen classified with respect to their
effect on the environment, including in work undiére auspices of the OSPAR
Convention (PLONOR), and their use can be subjedintitations. It is not possible at
this time to specify precisely what materials vii# used since that depends in part on
companies, circumstances and the environment. theigoint of view of the Icelandic
government's that substances used shall not haaive impact on the environment. In
this regard, the provisions of the OSPAR Conventaignwell as current laws will be
followed.

During summertime, capelin (and in some years hgyrusually migrate north to the
ocean around Iceland in search of food. In receats, however, there has been observed
considerable variation of the migration behaviolicapelin and herring around Iceland,
see Section 9.1. Capelin and/or herring can nesiexth be expected in the area over the
summer months when zooplankton is at a peak.

After exploratory drilling is finished, diverse tew) of the well begins that specifically
aims at finding signs of oil. In legally prescribgotocesses for assessment of
environmental impacts and preparation for operdioenses for the drilling, the impacts
of testing are also included.

The environmental impact of drilling into the ocefimor can be diverse, but various
things can be done to reduce it. The risk is madying drilling, and it is therefore
possible to choose the time of the year in ordeminimise damaging effects on the
ecosystem if accidents occur. Much of the availalala indicates that it would be most
suitable to limit drilling and testing to the wintenonths, e.g., during the period from
September and into February and March. Further kihgcof such limitation is
nevertheless required, among other things, witlpeeisto employees' safety, other
pollution risk and antipollution measures for ding) and testing.

Based on current knowledge, it is not deemed likbbt exploratory drilling, as such,
will have a considerable impact on social or ecacoronditions in Northeast Iceland.
However, such impact should be examined furtheeiations to environmental impact
assessment of exploratory drilling.

It is not considered likely that an exploratory Wwefould have much environmental
impact beyond the boundaries of Iceland’s exclusim@nomic zone, unless in the case of
an acute pollution incident. The main possibilitefsacute pollution stem, on one hand,
from a drilling ship or platform and, on the othégm oil or gas being found during
drilling. In those instances there is an added aflblow-out where crude oil or gas
would stream from the well into the environmentseldo the seafloor. There can also be
incidents where a considerable quantity of crudlpairs out to the ocean surface.

It is difficult to estimate the likelihood of a bleout of a well. In general the risk is
greater if a gas area is involved since it is ofteder more pressure than oil resources,
and a greater risk of accidents can be assumed @riilng in an unexplored area rather
than one where there has been previous drillingg @bndition of the bedrock at the
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relevant site is also important. In Norway the piobty of a blow-out in the Barents Sea
has been estimated to be about 3.0 % ithich means that one out of every 3300 wells
can be expected to go out of control; this proligbis based on data from wells in the
North Sea and the Gulf of Mexiéd.

If care is taken to minimise the use of hazardadsstnces, and emphasis is put on the
use of environmentally friendly and approved substa when drilling, it is unlikely that

a significant pollution incident will occur becaustthe use of substances or chemical
compounds. Nevertheless, nothing can be decidddsmegard before the licence holder
submits its proposals for drilling in relationsttee environmental impact assessment and
preparation for an operating license. Because @fpitssibility of acute pollution from
exploration wells, doing a risk assessment is urgard the project owner shall present a
contingency plan for accidents and acute pollutioning evaluation of environmental
impact and application for an operating license.

11.2.2.3. Licenses, surveillance and monitoring

Drilling falls under the Environmental Impact Asseeent Act; in addition, such an

activity requires an operating license in accoréamdth the Act on Hygienic and

Pollution Control, and during these processes thagllebe more detailed discussion of
the execution of drilling, handling of pollutantacaantipollution measures. The party
granting an operating license also monitors thatattivities fulfil the provisions of the

license.

Before beginning exploratory drilling, an evaluatiof the status of the environment
around the well must be done. This includes mappfrtbe seafloor and its type, benthic
communities and the ecosystem in the water colupouthe surface, as well as the
concentration of main pollutants (especially PARbbttom sediment, organisms and the
sea. A detailed listing of the substances that niestmonitored depends on which
substances are used when drilling. Provisions onitaring and surveillance are set out
in operating licenses, and it is natural that theydiscussed in an environmental impact
assessment.

11.2.3. Production
11.2.3.1. Description of operations
If exploratory drilling is promising, it may be aaiwtageous to set up production
equipment and necessary support facilities. Proalucif oil or gas from strata lying at a
great depth is a technically difficult and complezh industrial activity having diverse
effects on the surrounding environment. Drillingpgs, the handling of oil and/or gas,
activities aboard a production unit, living quastdor employees and other habitation,
logistics, pollutants coming up with oil or usedcchase of the production, the handling of
waste and transport of oil from the installatior @ll sources of pollution and other
damaging effects for the environment that mustdgs kn mind from the beginning.

The drilling of a production well is not much diféat from the drilling of an exploratory
well, which has already been discussed. Submawonstiction, such as the laying of

22 Det Norske Veritas, 2006lydro oil & energy. Miljorettet risiko- og beredgisanalyse — Nuculgp. 15).
Report no. 2006-1170. Also, see Hydro's operattente application for drilling and the Nucula airea
the Barents Sea (p. 2 in Annex 2 of the applicatidn

http://www.sft.no/dokument___ 38739.aspx?attachrteunst
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pipelines and build-up of various structures likenping stations, has a direct impact on
the ocean floor and the living conditions of beattpecies in the area.

It is possible that a pipeline from the offshorentmal to Iceland will be constructed.
That possibility is not discussed in this reponicei such a project exceeds the mandate of
this plan. If a pipeline will be needed such projeould be submitted for a separate
environmental impact assessment.

11.2.3.2. Environmental impact

The installation and operation of production equepinentails considerable emission of
gases into the atmosphere, for example, becaysendr generation, possible burning of
excess gas, testing of wells, leaks of volatileaorg compounds, traffic from supply
vessels and other logistics. At this stage, thereiperceived need for special provisions
in the area beyond the relevant general provisiohsnternational agreements and
Icelandic law since the area is far from land, drete is little risk of negative impact on
the ecosystem during daily operations. Mainly, rniméional agreements, such as
OSPAR, MARPOL 73/78, LRTAP and the United Natiomarffework Convention on
Climate Change (UNFCCC), must be taken into comatd®r and appropriate
requirements set. This aspect must be further siszliin an environmental impact
assessment of exploratory drilling and before aughig production.

The discharge of produced water must be consideepdrately since it can contain
diverse pollutants, including heavy metals, orgauiostances and, possibly, natural, low-
emission radioactive substances (radium). The sappées to other discharge coming
from production. There can be a perceptible impackzooplankton and other life forms
seeking food in the area. A detailed account &f éisipect will not be presented here since
such somewhat depends on whether and to what extedé oil will be treated at the
site. An environmental impact assessment of dglliexploratory wells and other
evaluation of the production phase would discuss d@spect; in addition, an operating
license would address these points.

Care must be taken when dealing with various kiofisvaste generated during the
production and handling of oil. The general pracigto transport all waste to land, with
the possible exception of garbage from habitationgccordance with Annex V of the
MARPOL Convention.

The possibility of transporting life forms to theea in the ballast water of tankers must
be kept in mind. In fact, the risk is completelykoown, being governed, for example, by
a tanker's port of departure, the time of yearnchaand the possibility of the life form
involved surviving in the environment of the arEeom a general perspective, the density
of life forms in the open ocean is less than instalaareas, which are the main locations
that tankers take on ballast water. On the otherdhahe possibility of damage is
considerable, and there are known examples offdifexs completely subverting the
ecosystem of their new home. Here, one must therefoaintain a precautionary
perspective even though the probability is congidéow.

Production from oil resources demands extensivistiog and the build-up of facilities in

a nearby area. Shipments and logistics must beldrtd prevent or, at any rate,
minimise impact on people's health and pollutiothef environment. The organisation of
transport involves numerous aspects related to ar@as than the environment alone.
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Production of oil and gas in the northern parthef Dreki area will have impact beyond
Iceland's jurisdiction although the likelihood tBeundeniably depends on the final
location of the production as well as other factdi@rious things can go wrong regarding
production of oil on the high seas. A blow-out ofell, breakdown or damage of pipes, a
breakdown or accident in a production unit, an @eai in transferring oil into storage

units or tankers, etc. The main considerations dibrpollution are the same as for

exploration, but the possible quantity is neveghslgreater.

Precise preventive measures, defined work procedsaised manpower, efficient
contingency plans and appropriate equipments redheelikelihood and scope of
accidents.

If production of oil or gas will start in the Iceldic exclusive economic zone, it would
have unspecified social and economic effects. Tdupes of operations would actually
depend greatly on how much service the operatorddaveeek in Iceland, especially in
Northeast Iceland. A more detailed discussion @ftibpic is found in Section 5.

11.2.3.3. Licenses, surveillance and monitoring

The various aspects of oil production are subjadividually, and no less jointly, to
numerous licenses related to environmental impddts. drilling of each well is subject
to an environmental impact assessment, as is thalgroduction, and the same pertains
to operating licenses granted by the EnvironmedtFood Agency. The same applies to
possible operations and activities accompanyingh smdustry operations. It is not
deemed possible here to discuss all of the ways mathods within the realm of
consideration, but discussion of such matters wake place in the course of an
environmental impact assessment.

Controlling the environmental impacts of oil protlan activities is complex. It is
assumed that active internal control will be mamed, and such is actually necessary
since official pollution control will be limited ta certain degree because of distance and
isolation. Other control of the activities will Ipgimarily two-pronged: evaluations of the
condition in accordance with provisions of an opera license, monitoring and
evaluation of its results, in addition to generamtoring of pollution of the marine area
surrounding the activities.

Monitoring is part of the pollution-control of aciies, and one of the main aspects of
this task is to check whether provisions of therapeg license are abided by, and that it
serves its function. Before monitoring can stadsib information about environmental
factors in the area involved must be availablenlist also be possible to segregate the
impact of the activities subjected to monitoringrfr other factors, including natural
variability. The monitoring must be directed at #ile factors actually or probably
affected by the activities involved.

The main elements that monitoring must be diretti@crd are:
Condition of the ocean floor (changes in the typbaitom and the ecosystem on
and in the ocean floor)
Concentration of pollutants in sediments surrougdire area of operations
Concentration of pollutants in the water columnrsunding the area of
operations
Concentration of pollutants in the main ecosystahdhe area (zooplankton,
capelin, herring, sea birds and whales)
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Condition of the ecosystem around the area of ¢ipesa(benthic communities,
demersal fish)
Discharge of pollutants into the air, sea and k®a,fin addition to noise

The main pollutants that will be monitored are PAi¢avy metals, radioactivity and
signs of substances planned for use, for examgialriiling and treating oil at the site. In
other respects, it is not possible at this tim&utther specify the substances or how great
the scope of control and monitoring of the acteatwill be, plans for internal control, the
guantity and type of substances planned for usectihg the scope and nature of
monitoring and monitoring of the activities. Thispact will be further addressed in
processes regarding environmental impact assessmdnh the request for an operating
license.

11.2.4. Decommissioning
11.2.4.1. Description of operations
Decommissioning of production installations is aseparable part of the production, and
it must therefore be kept in mind during the orgary and build-up phase of the
installations. Decommissioning is a complex agfiyitst as the build-up and activities of
an offshore terminal. The activities cannot be dbed in greater detail since it is
entirely uncertain how the operations will be coectéd, e.g., how the build-up of the
installations will be arranged.

11.2.4.2. Environmental impact

There could be quite a bit of environmental impacim decommissioning: disturbance
of the ocean floor, noise, pollution from produati@mains and from the machinery used
during the operations. Although the risk of poltutifrom decommissioning is diverse, it
is generally considered likely that nothing newlwilirface here regarding the risk of
pollution accidents to the extent that it will régua separate defined response. At this
time there seems to be no reason for a detailedisigon of this aspect since the location
or scope of such decommissioning is not known.

11.2.4.3. Licenses, surveillance and monitoring

It must be kept in mind that the OSPAR Conventipac#fies provisions that must be
taken into consideration regarding decommissioniag, in fact, does the London
Convention of 1972 (and the 1996 Protocol theredof the Guidelines of the
International Maritime Organization (IMO). The afties require an operational license,
and it must be assumed that decommissioning veiti Be discussed in an environmental
impact assessment.

Monitoring of the effects of production continudgtas stage, and the same parties as in
the production phase are responsible for the pofittontrol.

11.3. Preparedness and organisation of responsedoute marine pollution
Despite multifaceted requirements on antipollutmeasures, sailing safety and training
of employees, the possibility of accidents occugribecause of oil prospecting,
exploration, production or decommissioning canm®tpbecluded. The risk of pollution
incidents is quite variable, depending on the camepts of prospecting, exploration,
production and decommissioning, as has already tegeribed.
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Nevertheless, the effects an oil pollution incidarduld have on the area's ecosystem
undeniably depends on whether the oil streams taileeabottom, in the water column or
on the surface, the type and characteristics obih¢éhe season, ambient temperature and
naturally the quantity of spilled oil (see Secti6non oil characteristics). The main
components of the ecosystem in the area are zddplanbenthic communities, fish
stocks, and possibly birds. If benthic specieshm durroundings of an area planned for
drilling prove to have high conservation value, @geconsideration must be given to
requirements in OSPAR and other international agesgs to avoid disturbance of
specified habitats and species having clear coagervvalue.

Thought must be specifically given to the driftin§ oil pollution from the area even
though it is far from land, among other things, daese of possible effects beyond the
boundaries of the exclusive economic zone. For pihipose research must be done on
the condition of the sea, temperature, salinity emdents (both on the surface and down
the water column to the bottom), in addition tar@tological factors, such as wind and
waves. Based on these data a dispersion model brustade, evaluating the statistical
probability of oil distribution, depending on itatare, origin of pollution and condition
of the environment, including the season. The figdiof such research and calculations
must be available before a license will be isswcekploratory drilling. Nevertheless, it
must be considered unlikely that oil pollution frahe area will ever reach land as the
distance is too great for that.

The first step towards preparation against the afséicute pollution is precise control of
activities. Nevertheless, there is deemed to beaeason to specifically monitor ship
traffic because of prospecting, but as soon asoexigry drilling begins, the scope of
operations increases considerably; ships will comee often, and there will be diverse
risk of accidents. There are various ways to maintontrol on ship traffic: with
airplanes, instruments aboard the drilling shipilljdg platform) and satellite
surveillance, in addition to traditional monitorify the Icelandic Coast Guard (see the
discussion in Section 6 on the characteristicsipf Bonitoring of ships sailing in the
area must be improved since the range of the dutaiomatic ldentifying System (AIS)
vessel control does not extend that far from thastolnternational rules apply to the
marking and equipment of exploratory vessels,idgliplatforms and offshore terminals
as well as to sailing in their vicinity. Consideoat must be given to whether exhaustive
management of sailing routes in the area shoulthken up if the scope of operations
increases.

The Environment and Food Agency is responsiblerésponding to acute pollution
within Iceland's pollution control zone (and exaWes economic zone). Regarding
responses, the agency works closely with the Idéta@oast Guard and Iceland Maritime
Administration, in addition to various kinds of cwitants, for example, the Marine
Research Institute. The Environment and Food Agdray also taken part in diverse
collaborations between states regarding preparedias response to acute pollution. In
this aspect the Copenhagen Agreement can be s@dlgifmentioned, for it deals with
the Nordic countries’ mutual support in the evdraaute marine pollution by oil or other
harmful substances. Under the auspices of the AA@tuncil (EPPR), instructions on
response to oil pollution in Arctic regions havebessembled, and they are a part of the
Environment and Food Agency's contingency plan.
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Responses to pollution incidents can be divided thtee categories, according to the
extent of the pollution. If a relatively small adémarcated mishap is involved, it can be
assumed that employees will take care of it, i @easures are deemed necessary at all.

If the incident proves to be larger than is possitd control with the manpower and
equipment at the site, response parties come fnerstiore. Because of the location, such
assistance can come from two directions, on onal,htom Iceland, but it is also
possible that calling for assistance from Norwayuldobe more suitable. In instances
where a pollution incident's scope proves to batgmequiring a lot of equipment and
expertise, Iceland is a member of a collaboratibfEuropean states for readiness and
response to acute pollution accidents, and ther&mwient and Food Agency can request
equipment and expert assistance if needed. Alsothee discussion in Section 6 on the
characteristics of oil.

The Environment and Food Agency's current countéuion equipment is not specially
aimed at measures on the open sea. The equipmesistsoof booms designed for use in
shallow waters and along the coastline, oil skinarikat can be used either along coasts
or in the open ocean, inflatable containers, andpagent to spray dispersion agents and
diverse equipment to clean up beaches.

It is important that the Ministry for the Environmteand the Ministry of Justice, in
consultation with the Coast Guard, make a planhenequipment required to enable a
response to pollution in the Jan Mayen-Ridge ar@aoduction of hydrocarbons begins
there. It is also desirable to enter into bilatagieements with neighbouring countries on
mutual assistance in this area. Increased contraoharine pollution calls for a special
service agreement between the Ministry for the Emvnent, or even the Ministry of
Industry, with the Coast Guard, cf. Article 4 (5) Act No. 52/2006. Production and
exploratory licenses would nevertheless have toigeofor the license holder to have
adequate equipment to respond to pollution.

Renewal of the Coast Guard's fleet of vessels amtatt has begun. Monitoring by
satellite must be specially considered if oil isrid in the Icelandic exclusive economic
zone. The location of the Dreki area necessitatégeaantipollution measures since the
site is within the Arctic, where environmental cdiwhs make response to acute
pollution difficult, and provision must be made fequiring on-site equipment for initial
response to acute pollution. The Environment anddFAgency must also take the
planned operations and increased ship traffic e ltelandic exclusive economic zone
into consideration and reconsider preparednesgpmess and equipment for combating
acute pollution in the open ocean.

The making of a concise sensitivity map and comtivay plan for the area between
Iceland, Norway and the Faroe Islands is underideretion. If this is decided upon, an
evaluation must be made of whether to extend ithnty Jan Mayen, thus including
possible oil pollution from prospecting, exploratiand production of oil and gas in the
Dreki area.

11.4. Summary of possible impacts
Prospecting, exploration or production of hydrocerd have not previously been carried
through in Icelandic jurisdiction, and there is rdfere much to consider regarding
possible undesirable effects of such operations autiyities on the environment and
ecosystem in the planned oil exploration area enJdin Mayen Ridge. Conditions in the
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area are in many regards special since it is tanfland, a little-explored area outside of
the main sailing routes and fishing areas, in thetié with ocean depths generally
between 1000-2000 m. Knowledge of environmentabfads in many cases limited; all
logistic routes are long; the weather can be didaylight short and visibility low;
probabilities indicate that it could be foggy ireteummer, and although pack ice does
not appear to be common in the ocean area invdieeg, the possibility of pack ice and
icebergs must be anticipated. Provisions must beenmfar employees' safety, and
transport routes to and from the area of operatiomst be ensured.

Oil production is a polluting activity that has mige impact on the environment.
Damaging effects can be limited with purposeful einbl control, appropriate
requirements in operating licenses, control of #wivities and monitoring of the
environment. It is therefore necessary for couptdlution measures, preparedness and
response organisation to be based on these ciranoest. The most modern technology
must be applied, and the safety of employees amcivironment must be specifically
kept in mind. Under the auspices of the OSPAR Cotwe for the Protection of the
Marine Environment of the North-East Atlantic, numes decisions, recommendations
and guidelines have been approved on prospectixgioration and production of
offshore oil and gas industry, and considerablekweith the same aims has likewise
been done under the auspices of the Arctic Couinciliding the issue of guidelines and
policy formulation on ways and criteria.

Generally, the ocean's ecosystem is more impowetighthe open ocean than in coastal
seas. The importance of zooplankton as food foeleapnaturing in the summer must
nevertheless be kept in mind. Zooplankton is semsib oil pollution, especially PAH
substances, and it is therefore important to keepifcally in mind the evaluation of the
concentration and dispersion of oil substancesosading the planned oil production
area before starting operations, as well as mangdhe conditions surrounding it. There
is uncertainty regarding the dispersion of polltgaand the drift routes since there are
few direct measurements of currents and weatheéerpatin the area, and it is urgent to
improve this before licensing direct operations.

The main risk regarding the environmental impactpobspecting, exploration and
production of oil in the Dreki area appears tolee unlikely events of blow-out of a well,
incidents in storage of the oil or an oil tankemigedamaged so that a significant acute
pollution would occur in the area.
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Table 11.20verview of the classification and evaluation o§gible environmental impacts
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The specified environmental effects are set owxapéanation and for comparison but are
not necessarily final or completely descriptive pafrticular aspects. A more detailed
explanation of the environmental impact of operaiwill be made at later stages (such
as for exploratory licenses, environmental impaseasment and operating licenses).

11.5. Development and events if exploration and pduction of oil in the Dreki area

do not happen
If the proposed plan to offer exclusive licenses foospecting, exploration and
production of oil in the northern part of the Dreddea are not approved, and nothing
comes of exploration and production of oil in threag the ecosystem in the area can be
expected to continue and develop without the |lembaated with operations because of
oil activities.

On the other hand, it is clear that the traffictioé oil tankers across nearby areas will
increase over the next several years despite Hremat becoming a reality, and the risk
of oil pollution will therefore exist even thoughet proposed plan is not carried out.

It can also be pointed out that Norway might begiploring for oil and gas on the Jan

Mayen Ridge, within the zone around Jan Mayenhenext several years or decades,
and this could have some impact on the ecosystetmeofdjacent Dreki area. Finally, it

can be pointed out that climate changes causedutnah activity are deemed to have
more impact on the Arctic regions than they havehenaverage in the rest of the world,

and other diverse changes in the environment méNitably accompany them.
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12. Conclusions

12.1. Environmental impact
The processes of prospecting, exploration and gitegarations for oil production from
the ocean floor are long and complex since everglsiaspect impacts the environment.
If the results of exploration are positive, andremically recoverable quantity of oil or
gas is found in the ocean area, this adds to thyges©il production is a polluting activity
that has impact on the environment, especiallgdidents occur, and oil streams out into
the ocean. On an international scale such acsvidee in fact well monitored and
international agreements and diverse internationéborations aim at minimising the
environmental impact and reducing pollution of theean, air and biota. Here the
processes of preparation, construction and operatie divided into four distinct phases:
prospecting, exploration, production and decomroisisig.

The conditions in the Dreki area are special in ynavays, and knowledge of
environmental factors in the area is limited. It tleerefore necessary to execute
preparatory explorations carefully and ensure #miipollution measures, readiness and
organisation of responses are based on these @tanoes. The most modern technology
must be applied, and the safety of employees amativironment must be specifically
kept in mind. Under the auspices of the OSPAR Cotiwe on protection of the
Northeast Atlantic, numerous resolutions, diretiand instructions have been approved
on prospecting, exploration and production of aidagas from the ocean floor, and
considerable work with the same aims has likeweenbdone under the auspices of the
Arctic Council, including guidelines and policy foulation on ways and criteria.

The prospecting phasie accompanied by little construction, if any; thetivities are
rather based on measurements with the assistanseighic surveys, in addition to
demarcated sampling from the top layers of the md&sor. The main environmental
impact is noise from an air gun used during thesueaments. Research has shown that
whales avoid the noise and alter their diving patfer a distance from the source of up
to 20 km. Since this involves a limited and demtadactivity, no special measures are
deemed necessary because of this.

The exploration phasentails direct operations on the ocean floor sexqaoratory wells
are drilled, either from a drilling ship or fromilling platforms floating in the sea. After
the drilling is finished, diverse experiments aedt$ follow, especially if the drilling
produces positive results. The timing of the dr@limust be kept in mind since the biota
of the area flourishes greatly at the height of sem On the other hand, the risk of
drilling accidents increases in the winter. Thessabces used in connection with drilling,
exploration and production are monitored

The production phaseDrilling production wells is not much differentoim drilling

exploratory wells. On the other hand, oil productiavolves extensive operations and
build-up that must be thoroughly considered befwmemg initiated. Undersea operations
have direct impact on the ocean floor and the ¢jwaonditions of benthic species in the
area. The release of substances from productiogridegtes the quality of the ocean
space. The installation and operation of productemuipment entails considerable
emission of gases into the atmosphere, for exanipdeause of power generation,
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burning of excess gas, testing of wells, leaks ahaering organic gases, traffic from
supply ships and other logistics.

At this stage, it is not known whether special gmns must be made in the area beyond
the relevant general provisions of internationakeagents and Icelandic law. The main
risk regarding the environmental impact of prosjpegtexploration and production of oil
in the Dreki area appears to be the unlikely ewdrd blow-out of a well, accidents in
storage of the oil or if an oil tanker is damagedtsat a sizeable acute pollution incident
happens in the area.

Decommissioningf production equipment is an inseparable pathefproduction, and it
must therefore be kept in mind when organising baidding up the operations. There
could be quite a bit of environmental impact frame decommissioning: disturbance of
the ocean floor, noise, pollution from producti@mains and from the machinery used
during the operations.

ConclusionsThe environmental impact of prospecting, exploragod production of oil
and gas increases with each phase. It is completalgrtain how possible license holders
will plan their operations, and while this infornmat is not available, there is no basis for
a detailed discussion of environmental impacts| untthe processes of environmental
impact assessment and licensing phase. Each ploasetigrough a licensing process
aimed at minimising environmental impact, for exéangy making requirements on
antipollution measures, limiting the use of hazaslssubstances, designing work
processes and active internal monitoring.

The impact of oil on the environment is especialgtermined by five factors: the
guantity of the oll, its type (light/heavy), locati of the pollution, weather conditions and
type of sediment of the coast. The Dreki area ihémiddle of the ocean, and pollution
going into the ocean from oil production can beextpd to disperse and dilute relatively
quickly. Generally, the ocean's biosphere is momgoverished in the open ocean than in
coastal seas. The importance of zooplankton as flmodapelin maturing in the summer
must nevertheless be kept in mind. Zooplanktoneissiive to oil pollution, and it is
therefore important to keep specifically in min@ tvaluation of the concentration and
dispersion of oil substances surrounding the pldraieproduction area before starting
operations, as well as surveillance of the cona&isurrounding it.

Oil production is a polluting operation, but danrmagieffects can be limited with
purposeful internal monitoring, appropriate reqoiemts in operating licenses,
monitoring of the activities and surveillance ot tknvironment. An Arctic region is
involved where special precautions are necessaling into account international
agreements applying to such regions, and it isetbez necessary that antipollution
measures, readiness and organisation of respoedeased on these circumstances. The
most modern technology must be applied, and thetysabf employees and the
environment must be specifically kept in mind.

The main risk regarding the environmental impactpobspecting, exploration and

production of oil in the Dreki area is related wspible accidents, e.g., if a well goes out
of control (blow-out), accidents occur in storagéhe oil, or an oil tanker is damaged so

83



that a sizeable acute pollution incidents occur¢han area although such accidents are
extremely rare.

12.2. Existing knowledge

When evaluating whether research related to exgpbordor oil and gas should be under
the auspices of the State or the auspices of thatprcompanies applying for exclusive
licenses for this purpose, it should be kept indrtimat it is actually the State that finally
bears most of the cost. This happens either dyreotlit happens indirectly because of
the full deduction of the exploration costs fronoftirbefore the companies' payments of
taxes or production fees to the State begin. Rinst foremost, it must be kept in mind
when exploration under the auspices of the Stat@rganised and decided, how
unavoidable it is to do in the beginning, how tcstés the utmost efficiency in
exploration, and what data and information senedterall interests of both the State
and companies during exploration and productiothanrelevant area. In nearby states
the experience has been that exploration is engageoly State institutions, State
partnerships and companies and private compantes.rdsult of the foregoing is also
that qualified State institutions organise and gega exploration, collect and preserve
data from all parties, evaluate the data as a wtaild formulate and publicize their
opinions on exploration by private companies, whetevant, for example, for the
purpose of fostering efficiency.

A preliminary survey of the sediments on the Jany&maRidge, using geophysical
methods, has been done under the auspices ofdlamdiicc and Norwegian governments.
In the wake of the survey, oil exploration comparhave done further exploration in the
Dreki area. Data from this exploration are for sdteis just as likely that further
prospecting and interpretation of the findings wtike latest methods will be done under
the auspices of oil exploration companies befoo®ihes to oil companies competing for
exclusive licenses for exploratory drilling and guetion in the northern part of the Dreki
area following a tender.

There is little direct information about the clirmabn the Jan Mayen Ridge. The
evaluation of the climate, pack ice, sea tempesatmd ocean currents is based on
coordinated model calculations that again build measurements made from land
stations, available data from ships and buoys antbte sensing.

In the northern part of the Dreki area, the avetaggperature is below 10°C year-round,
but the period January through March is usuallycbldest (average temperature -2°C to
0°C). The month of August is usually the warmestefage temperature 7°C to 8°C).
There is frequent precipitation, especially in flad and winter. The average annual
precipitation is near 700 mm, which is rather I#sn in Reykjavik. The distribution
throughout the year is similar to the closest @laateas of Jan Mayen and in Iceland's
East Fjords. Precipitation, in the form of rairgetland snow, is quite heavy in the winter
low-pressure systems. Snowfall can be expectedachr25-30 cm per 24-hour period. If
the temperature is close to freezing, the snowfoan icing on the windward side of
structures. Observations from weather stationsetahd and Jan Mayen indicate that fog
is the most common impairment to visibility in therthern part of the Dreki area, and it
is most frequent in the summer. Precipitation, esflg snow, also makes for poor
visibility in the winter. From December to Marchetaverage wind speed is about 10 m/s
and about 6 m/s in the summer. This is a bit mbas tat the weather stations on Jan
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Mayen where the wind is about 8 m/s in the winted ander 5 m/s in the summer, or at
Dalatangi in eastern Iceland, where it is about /8 m the winter and 5 m/s in the
summer.

Little pack ice has drifted into the area in recéetades, with the exception of the pack-
ice period 1965 to 1971. The southwest corner efatea has nevertheless been free of
ice during this time, insofar as known. Icing cesatemporary problems during the
winter, but its frequency varies greatly from yearyear, and increased frequency is
related to the periods characterised as pack-ieesyéncreased probability of heavy
icing is associated with spindrift in sharp northevinds, and the proximity of pack ice
can be expected to increase the likelihood of extrecing (>4 cm/hr) since it cools both
the air and the sea. The nature of the risk ofgigsndifferent for helicopter flights than
for ships and drilling platforms. There the mosportant factor is icing in the clouds,
precipitation and fog, but it must be also keptmimd that spindrift icing, which is
considered insubstantial for ships, can create fisklanding on helicopter platforms.

The main climatological risks, icing in the wintand lack of good visibility in the
summer, can cause difficulties during oil productia the northern part of the Dreki
area.

Large changes have occurred in the biota of the@ro@ea between Iceland and Jan
Mayen in recent decades. The changes are assodigtiedthe shifting equilibrium
between cold currents to the north and the flowhefAtlantic sea north of Iceland from
the West Fjords. These changes have then beerctegflen changes occurring, for
example, in the distribution and migration pattefrherring in the 1960s and changes in
the migration pattern of capelin in recent yearBer€ is little information about the
hydrography and currents in the Dreki area. Thapgcwe have of the system of currents
in the area and its surroundings builds on indireleservations of specific gravity
distribution and sea surface elevation. On therdthed, direct current measurements are
lacking.

The biomass of zooplankton is greater near the iDasda than in most places around
Iceland. The area is an important feeding ground doganisms nourished by
zooplankton, like pelagic fish, especially herriagd probably capelin, but it is also
important for whales.

There are several samples of benthic species iDtbki area that show great variability
in the type of bottom and benthic communities. €hare many sensitive benthic species
in the north seas that are confined to specifitufea on the sea bottom.

There is no information available about demerssih fstocks in the area. Part of the
explanation can be that the area is not near aawikrishing area and is rather deep. On
the other hand, there is a possibility that delahistocks of deep-sea fish could be found
there. Such stocks have been found under similaditons off the continental shelf
south and west of Iceland.

The whale counts that have been done do not detssible changes in the distribution
of whales caused by activities in so small an aethat of the oil exploration area. For
this purpose much denser search lines and moradnégounts would be required. It is
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most efficient to make such counts from an airpldmg ships and other surveillance trips
in the area could also be utilised. During sugbstrskin samples could also be collected
for genetic analysis to cast light on the whaleclstb types, which is important in
evaluating the potential impact on stocks.

The number and distribution of seals in the Drekaadepends primarily on the presence
of pack ice there. Several species of seal follssvgack ice edge off East Greenland, but
in cold years the cover of ice can reach eastroiMayen. There are mainly three species
involved: Greenland seaPfioca groenlandicg bladdernoseQystophora cristatpand
ringed sealPhoca hispida The seals travel seasonally north and southgalom edge of
the ice. In recent decades the pack ice edge leesdmmsiderably west of the Dreki area.

Based on the available knowledge, it can be assuhadhe commonest bird species in
the contemplated oil area are fulmar, black-leggé@tiwake, Brinnich's guillemot,
common guillemot, puffin, razorbill and little auklhese species are among the
commonest in the North Atlantic. Nevertheless, aithdoubt more seldom-seen species
also travel through the area.

12.3. Proposals for further data collection

No observational buoys are or have been in operatidhe northern part of the Dreki
area, and observations are therefore lacking tdfyvéoth the weather models and
oceanographic models used as reference. It is deresl necessary to do local current
measurements for at least one year to get a lmttere of ocean currents in the northern
part of the Dreki area, and, in addition, threessrsection measurements by ship, both
along the Jan Mayen Ridge and across it, at the $ane as measuring buoys would be
put down and taken up and once in between. Aftey, ubstantial improvement of
current models of the area could be made. It wbel@dvisable, at the same time, to put
out buoys for weather and wave measurements inséimee areas and, in the most
efficient way, simultaneously increase direct knedge of both the climate and sea
conditions in the area. As a minimum, such wea#ml wave buoys would have to be
operated for two years to cover variability suficily. It should be kept in mind that it is
not possible to make direct observations of vigibivith automatic instruments; this can
only be done at manned stations.

Before beginning exploratory drilling, it is necass to collect information on the

guantity of PAH substances in the main speciesrgamisms in the area. It is also
necessary to monitor the quantity of these substicorganisms after exploratory and
production drilling begin.

Any disturbance of the sea floor can have a semdigst on the benthic communities. It
is therefore necessary to map the areas likelyetaibturbed because of operations,
especially with respect to sensitive or rare habigad species. Multibeam measurements
have been used to good effect in mapping the botype, and the information has then
been used as an indication of the habitat of seasaind rare benthic species. Better and
more precise depth charts than before will be demeously obtained of the areas
involved and can also be utilised for any kind thfes exploration and operations.
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12.4. Overall conclusions
As emerged in the first part of the report, theralatives on which position must be taken
regarding the plan presented here are as follows:

1. To offer licenses throughout the northern partefDreki area in accordance
with the plan.

2. To restrict the size of the licensing area from #tha plan provides for to the 5-
10 thousand kfconsidered most promising for finding oil and gas.

3. Not to offer any licenses in the area, either teraply or for the indefinite future.

This report has summarised the plan's substanceaiarsdand described the factors in the
environment important to the plan's material andggaphical scope, as well as the
environmental factors and characteristics thatliaedy to be substantially affected by

execution of the plan.

After having considered the available informatiam environmental factors in the area
and the possible effects of granting licenses oa émvironment, by definition,
description and evaluation of the probable substhenvironmental impact of the plan's
execution, it is recommended that the first andosdcalternatives be approved as
realistic, but that the third alternative shouldréected.

It is recommended that determination of the numifeexclusive licenses and more
detailed demarcation of the area, for which tendémesxclusive licenses for prospecting,
exploration and production of oil will be made, t&ried out in consultation with oil

exploration companies and specialists in this field
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List of supporting documents and background informdion

List of data (seismic datasets) on the Icelandic ntnental shelf (from the website
of the National Energy Authority).
Website:http://www.0s.is/Apps/WebObjects/Orkustofnun.woalgp?id=2370

Information on the legal framework for oil and gasexploration and production
in Iceland (from the website of the National Energy Authaoyity
Website:http://www.0s.is/Apps/WebObjects/Orkustofnun.woahip®id=2347

Act no. 13/2001, on prospecting, exploration and pduction of hydrocarbons, as
amended by Act no 49/2007Unofficial translation).
Website:http://eng.idnadarraduneyti.is/media/Acrobat/Hydrdont. pdf

Agreement between Iceland and Norway on the contiméal shelf in the area
between Iceland and Jan Mayen, 22 October 198uinofficial translation).
Website:http://eng.idnadarraduneyti.is/media/Acrobat/Jany&ta Agreement. pdf

See also the United Nation’s Delimitation Treati#ebase:
http://www.un.org/Depts/los/LEGISLATIONANDTREATIEBDFFILES/TREATIES/ISL-NOR1981CS.PDF

Key documents describing the Icelandic framework fohydrocarbon activities
(from the website of the National Energy Authority)
Website:http://www.o0s.is/Apps/WebObjects/Orkustofnun.woalip®id=2371

Preparations for awarding licenses for exploratiorand production of hydrocarbons
in Icelandic waters. Basic premises, possible deegiment paths and scenarias
Report prepared for the Ministry of Industry in B8y the oil & gas exploration and
production consultancy group Sagex AS.
http://www.idnadarraduneyti.is/media/Acrobat/SAGEXfoject_G-1_Report.pdf

The Icelandic version of this report:
http://www.idnadarraduneyti.is/utgefid-efni/skyrshur/2466

Supporting documents in Icelandic.
Website:http://www.idnadarradunevti.is/frettir/fylgiskjol-eu-oliuskyrslu/
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